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(54) Title; ANTISENSE MODULATION OF PTPIB EXPRESSION 



^ (57) Abstract: Compounds, compositions and methods are provided for modulating the expression of PTPIB. The compositions 
Q comprise antisense compounds, particularly anlisense oligonucleotides, targeted to nucleic acids encoding PTPIB. Methods of us- 
^ ing these compounds for modulation of FTPIB expression and for Ueatment of diseases associated with expression of PTPIB are 
^ provided. 
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AWnSENSE MODULATION OF FTPIB IXFRESSION 

FIELD OF THE INVENTION 

The present invention provides conq)oalions and methods for modulating the 
expresaonofPTPlB. In particular, tWs invention rdates to compounds, particularly 
5 antisense oligonudeotides, specifically hybridizable witti nudeic adds encoding PTPIB. 
Sudi oligonudeotides have been shown to modulate the expression of PTPIB. 

BACKGROUND OF THE INVENTION 

The process of phosphorylation, defined as tiie attadmiait of a phosphate mwety 
to a biolo^cal molecule tiirou^ tiie action of en2ymes caUed Idnases, rq»resents one 
1 0 course by which intracellular signals are propagated resuWng finally m a cdhilar 
response. Within the cell, proteins can be phosphorylated on serine, tiireomne or 
tyroane residues and tiie extent of phosphorylation is regulated by the oppoang action 
of phosphatases, which remove the phosphate moieties. WhileHie mtyority of protdn 
phosphorylation witiiin the cell is on sarine and threonine readues, tyrosine 
1 5 phosphorylation is modulated to tiie greatest extent during oncogenic transformation 
and growth fector stimulation (Zhang. Crit. Rev. Biochem. Mol. Biol.. 1998, 33, 1-52). 

Because phosphorylation is such a ubiquitous process witiun cells and because 
cellular pheiiotypes are laigdy influenced by the activity of these patiiways, it is 
currraitty believed tiiat a waber of disease states and/or disorders are a result of dther 
2 0 abeirant activation o£, or fimctional mutations in, Idnases and phosphatases. 

Consequendy, considerable attention has been devoted recenfly to tiie characterization 
' of tyroane kinases and tyroane phqq>hatases. 

PTPIB (also known as protein phosphatase IB and PTPNl) is an endoplasmic 
r^culum (ER)-assodated enzyme origMty isolated as the msgor protan tyroane 
2 5 phosphatase of the huinan placenta (Tonks et al., J. BioL Chem.. 1988. 263, 6731- 
6737; Tonks et al., J. BioL Chem., 1988, 263, 6722-6730). 

An essential i^ulatoxy rde in signaling mediated by tiie insulin receptor has 
been established for PTPIB. PTPIB interacts witii and dephosphoiylates tiie activated 
insulin receptor botti in vitro and in intact ceUs resulting in tiie downregulation of tiie 
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signaling pathway (Goldstein et al.,M)i Cell. Biochem.. 1998, 182, 91-99; Sedy et al.. 
Diabetes, 1996, 45, 1379-1385). In addition, PTPIB modulates the nutogenic actions 
of insulin (Goldstdn et al.,Mo/. CeU. Biochem,, 1998, 182, 91-99). In rat adipose cells 
overe3q)re5wng PTPIB, the translocation of tilie GLUHA ghicose transporter was 
5 inhiWted, in^Hcating PTPIB as a negative regulator of glucose transport as well (Chen 
et aL, J. BioL Chem, 1997, 272, 8026-8031). 

Mouse knodcout modds laddng the PTPIB gene also point toward the ne^ve 
regulation of insulin ^gnaliaig by PTPIB. Mice harboring a disrupted PTPIB gene 
showed increased insulin scmrifivity, increased phosphorylation of the msulin receptor 
10 and when placed on a highrfet cfiet, PTP IB -A mice were resistant to wdght gain and 
remained insulin sensitive (Elchebly et al., Science, 1999, 283, 1544-1548). These 
studies dearly establish PTPIB as a ih&capwAc target in the treatment of diabetes and 
obe^. 

PTPIB, which is differentially regulated during the cell cyde (Sduevdla et al., 
15 Cell, GrowihDiffer., 1993, 239-246), is e>q)ressedminsuBnsenMtive tissues as two 
different isoforms tiiat arise from alternate splicing of the pre-mRNA (Shifiin and Neel, 
/ Biol Chem., 1993, 268, 25376-25384). It was recently demonstrated that tiie ratio 
of tiie alternatively spliced products is affected by growtii factors such as insulin and 
differs in various tissues examined (Sell and Reese, Mol Genet MetaK, 1999, 66, 189- 
2 0 192). In these studies it was also found that the levels of the variants correlated vwth 
the plasma insulin concentration and percentage body fsi and may thwefore be used as 
a biomarker for patients with chronic hyperinsulinemia or type 2 diabetes. 

Liu and Chemoflfhave shown that PTPIB binds to and serves as a substrate for 
the epidermal growtii fector receptor OBGFR) (Uu and Chemofl^ Biochem, X, 1997, 
2 5 327, 139-145). Furtiiermore, in A43 1 human epideraioid cardnoma cdls, PTIB was 
found to be inactivated by the presence of HaOj generated by the addition of EOT, 
These studies indicate that PTPIB can be negativdy regulated by the oridation state of 
the cell, whidi is often deregulated during tumorigeneas (Lee et al., J. Biol Chem., 
1998, 273, 15366-15372). 
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Overe3q)ressio]i of PTPIB has been dononstrated in maligoant ovarian cancers 
and ibis correlation vm acconpamed by a concomitant increase in the expresedon of 
the assodated growth fiujtor receptor (Wiener (AtL,Am.J. Obstet. Gynecol, 1994, 
170, 1177-1183). 

5 PTPIB has been shown to siqppress transformation in MEBT3 cdls induced by 

the neu oncogene (Brown-Shimer et al.. Cancer Res., 1992, 52, 478-482), as well as in 
rat 3 Yl fibroblasts induced by v-srii; v-src, and v-ras (liu et al., MoL Cell Biol. 1998, 
75, 250-259) and rat-1 fibroblasts induced by bcr-abl (LaMontagne et at, Ptm. Natl. 
Acad. ScLU.S. A., 1998, 95, 14094-14099). It has also been shown that PTPIB 
10 promotes diflEferentiationofK562 cells, a diTOTicnvdogmous leukemia cdlli^ 

similar manner as does an inhiWtor of tfie bor-abl oncoprotdn. These studies descnbe 
the possible role of PTPIB in controlling the pathogenesis of chronic myeloid leukemia 
(LaMontagne et al., Proc Natl Acad Sci. U. S. A., 1998, 95, 14094-14099). 

PTPIB negatively regulates integrin signaling by interacting with one or more 
1 5 adhesion-dependent agnaling conq)onents and represang integrin-medated MAP 

kinase activation (Liu et al.. Curr. Biol., 1998, 8, 173-176). Other studies designed to 
study integrin signaling, using a catalytically inactive form of PTPIB, have shown that 
PTPIB regulates cadherin-mediated cell adheaon (Balsamo et al., J. Cell Biol, 1998, 
143, 523-532) as well as cell spreading, focal adhesion and stress fiber formation and 
2 0 tyrosine phosphorylation (Arregui et al., J. Cell Biol, 1998, 143, 861-873). 

Curroitly, therapeutic agents designed to inhibit the synthesis or action of 
PTPIB indude small molecules (Ham et al., Bioorg. Med Chem. Lett., 1999, 9, 185- 
186; Skorey et al.. J. Biol Chem.. 1997, 272, 22472-22480; Taing et al.. Biochemistry. 
1999, 38, 3793-3803; Taylor et aL, Bioorg. Med Chem., 1998, 6, 1457-1468; Wang et 
25 al, Bioorg. Med Chan. Lett. 1998, 8, 345-350; Wang et al., Biochem. Pharmacol, 
1997, 54, 703-71 1; Yao et al.. Bioorg. Med Chem.. 1998, 6, 1799-1810) and peptides 
(Chen et al.. Biochemistry, 1999, 38, 384-389; Desmaiais et al. Arch. Biochem. 
Biophys.. 1998, 354, 225-231; Roller et al., Bioorg. Med Chem. Lett.. 1998, 8, 2149- 
2150). In addition, disdosed in the PCT pubUcation WO 97/32595 are 
30 phosphopeptides and antibodies fliat inhibit the association of PTPIB witii tiie activated 
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insulm receptOT fiw the treatment of disordws assodated with insuBn reastance. 

Antiseose nudeotides agamstPTPlB are also genraalty disdosed (Ol^ky, 1997). 
Thae tmaaas a long M need fi>r additianal agents capable of effective^ 

inhibiting PTPIB function and andsrase technology is emwpng as an efiSsctive means 
5 for reducing the eiq>ression of specific gene products. This technology may therefore 

prove to be uniqudy usefid in a nunAer of therapeutic, diagnostic, md research 

plications for the modulation of PTPIB expresaoa 

The present hivention, therefore, provides conq)Offltions and mefliods for 

modulating PTPIB ejqpresaon, mduding modulation of the ahwnativ^ spliced form 
10 of PTPIB. 

SUMMARY OF THE INVENTION 

The present invention is directed to antisraise con^wunds, particularly 
oligonudeotides, vvhidi are targeted to a nuddc add encoding PTPIB, and wWch 
modulate the e5q)resfflon of PTPIB. Pharmaceutical and otiiw compositions 

1 5 compriang the antisense compounds of the mvaition are also provided. Furthw 
provided are methods of modulating the expression of PTPIB in cdls or tissues 
comprising contacting said cells or tissues with one or more of the antisense 
compounds or compositions of the invention. Further prowded are mefliods of treating 
an animal, particularly a human, suspected of having or being prone to a disease or 

2 0 condition assodated witii expression of PTPIB by administering a therapeutically or 
prophylactically effective amount of one or more of the antisense compounds or 
conqpo^ons of the invention. 

DETAILED DESCRBPTION OF THE INVENTION 

The presoit uwention employs ohgcmieric antisense compounds, particularly 
25 oligonudeotides, for use in modulating tiie function of nuddc acid molecules encoding 
PTPIB, ultimate^ modulating tiie amount of PTPIB produced. This is accomplished 
by providii^ antisense compounds wMch spedficaDy hybridize vwth one or more 
nuddc adds encoding PTPIB. As used herein, the terms "target nuddc add" and 
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"nuddc add encoding PTPIB" encompass DNA enco^ PTPIB, BNA Ondiiding 
pre-mKNA and mRNA) transaibed from sodi DNA, and also d>NA derived fiom sudi 
RNA The spedfic hybridization of an oUgomericconq)oundwthhs1aiBe*in^ 
add interferes with the normal function of the nuddc add. This modulation of 
5 ftmction of a target nucleic add by compounds which spedficaHy hybridize to it is 
graierally referred to as "aotisense". The fimctions of DNA to be mterfwed \infli 
include replication and transcrqrtion. The fimctions of RNA to be interfered with 
mclude all vital fimctions such as, for example, translocation of the RNA to the ate of 
protdn translation, translation of protdn Smm the RNA, spUdng of the RNA to yidd 
1 0 one or more mRNA spedes, and catalytic activity wWch may be mgaged in or 

fedlitated by the RNA The overall effect of such interference with target nucldc add 
fimction is modulation of the expression of PTPIB. In the context of the present 
BWHition, "modulation" means dther an mcrease (stimulation) or a decrease (inhibition) 
in tiie expression of a gene, to Ihe context of the present mvention, inhibition is the 
1 5 prefared form of modulation of gene ejqwesaon and mRNA is a preferred tai^et. 

It is preferred to target spedfic nuddc adds for antisense. "Targeting" an 
antisraise compound to a particular nuddc add, in the context of this uwention, is a 
muhistep process. The process usually begins with the identification ofa nuddc add 
sequOTce whose fijnction is to be modulated. This nu^ be, for example, a cdlulargHie 
20 (or mRNA transcribed fiom the gene) whose expression is associated with a particular 
disorder or ^ease states, or a nuddc add molecule fiom an infectious a^irt. to the 
present invention, the target is a nuddc add molecule encoding PTPIB. The targeting 
process also inchides detenmnation of a site or sites withmthk gene fi)r the antisense 
mteraction to occur such that the desired effect, e.g., detection or modulation of 
2 5 expression of the protdn, wiU result Whhm the context of the present invention, a 
preferred mtragenic site is tiie region encompasang tiie translation mitiation or 
termination codon of the open readmg frame (ORF) of the gene. Smoe, as is known m 
the art, the translation initiation codon is typically 5'-AUG Cm transcribed mRNA 
molecules; 5'-ATG in the corresponding DNA molecule), the translation mitiation 
30 codon is also referred to as the "AUG codon," the "start codon" or the "AUG start 
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codon**. A ininorityofgeiies have a ligation inhiationcodonh^^ 
sequence 5'-GUG, 5'-UUG or 5'-CUG, and S'-AUA, 5'-ACG and have been 

shown to fimction in vivo. Thus, the terms "trandation initiation codon" and "start 
codon" can encompass many codon sequences, even though the initiator amino add m 
5 each instance is typically methionine (in eukaryotes) or fonnybnethtonine (m 

prokaryotes). It is also known in the art that eukaryotic and prokaryotic genes may 
have two or more alternative start codons, any one of which may be preferentially 
utilized for translation initiation in a particular cell type or tissue, or under a particular 
set of conditions. In the contejct of the invention, "start codon" and "translation 
1 0 initiation codon" refer to the codon or codons that are used in vivo to initiate 

translation of an mRNA molecule transcribed from a gene encoding PTPIB, regardless 
of the sequence(s) of such codons. 

It is also known m the art that a translation termination codon (or "stop codon") 
of a gene may have one of three sequences, i.e., S'-UAA, 5'-UAG and 5'-UGA (tiie 
1 5 corresponding DNA sequences are S'-TAA, 5»-TAG and 5'-TGA, respectively). The 

terms "start codon rep on" and "to-anslation mitiation codon region" refer to a portion of 
such an jdBNA or geae that encompasses from about 25 to about 50 contiguous 
nucleotides in either dfrection Cte., 5' or 3*) from a translation mitiation codon. 
Similarly, tiie terms "stop codon region" and "translation termination codon region" 
2 0 refCT to a portion of such an mRNA or gene that aicompasses from about 25 to about 
50 contiguous nucleotides m dther durection O e., 5' or 3*) from a translation 
termination codon. 

The open reading frame (ORF) or "coding r^on," which is known in the art to 
refer to the region between the translation initiation codon and tiie translation 

25 termnmtion codon, is also a region wtochm^ be targeted efifecti^^^ Othar target 
regions inchide the 5' untranslated region (5TJTR), known m the art to refer to the 
portion of an niRNA m the 5* dkection from the translation imtiation codon, and thus 
inchiding nucleotides between the 5* cap ate and the translation mitiation codon of an 
mRNA or corresponding nucleotides on the gene, and the 3* untrandated region 

30 (3 TJTR), known m tiie art to refer to the portion of an mRNA m the 3 ' direction from 
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fhe translation termination codon, and thus including nucleotides between the 

translation temunation codon and 3' end of an mRNA or corresponding nucleotides on 

the gene. The 5* cap ofanmFNA comprises an N7-nie%lHt 

joined to tiie 5'-most residue of flie inRNA via a S'-S' triphosphate Bnkage. The 5* c^ 

re^on of an mRNA is considered to include the 5' cap structure itsdf as wdl as the first 

50 nucleotides adjacent to the cap. The 5' cap region may also be a preferred target 

region. 

Although some eukaryotic mRNA transcripts are directiy translated, many 
contain one or more re^ons, known as "introns," which are exdsed from a transcript 
before it is translated. The remaining (and therefore translated) re^ons are known as 
"exons" and are spliced together to form a continuous mRNA sequence. mRNA splice 
sites, i.e., mtron-exon junctions, may also be preferred target regions, and are 
particularly usefiil in situations where aberrant splidng is implicated in disease, or 
where an overproduction of a particular mRNA splice product is unplicated in disease. 
Aberrant fusion junctions due to rearrangements or deletions are also preferred targets. 
It has also been found tiiat introns can also be eflFective, and tiierefore prefened, target 
regions for antiswise compounds targeted, for example, to DNA or pre-mRNA 

Once one or more target sites have been identified, oligonucleotides are chosen 
which are suffidenfly complementary to tiie target, i.e., hybridize suffidenfly wdl and 
vnKh suffident sspedfidly, to give the dedred efifect. 

In the context of this mvention, "hybridization" means hydrogra bonding, which 
may be Watson-Crick, Hoogsteen or reversed Hoogste«i l^drogen bonding, between 
complementary nudeoade or nucleotide bases. For example, adenme and thymine are 
complementary nucleobases which pair through the formation of hydrogen bonds. 
"Complemffltary," as used herein, refers to the cq)adty fiar precise pairing between 
two nucleotides. For example, if a nucleotide at a certain podtion of an oligonucleotide 
is capable of hydrogen bonding with a nudeotide at the same podtion of a DNA or 
RNA molecule, tiien tiie oUgonucleotide and the DNA or RNA are conddered to be 
complementary to each other at that podtion. The oligonucleotide and tiie DNA or 
RNA are complementary to each other when a suflBdent number of corresponding 
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positions in each molecule are occupied by nucleotides vAidh can bydrogen bond with 
each other. Thus, "spedfically l^ridizable" and "complementary" are terms which are 
used to indicate a sufiBdent degree of complementarity or precise pauing such that 
stable and specific binding occurs between the oligonucleotide and the DNA or KNA 
target. It is understood in the art that the sequence of an antisense compound need not 
be 100% complementary to that of its target nucleic acid to be spedfically hybridizable. 
An antisense compound is spedfically hybridizable when binding of the compound to 
the target DNA or RNA molecule interferes with the normal fimction of tiie target 
DNA or RNA to cause a loss of utility, and there is a sufficient degree of 
complementarity to avoid non-spedfic binding of the antisense compound to non-target 
sequences under conditions in which spedfic binding is desired, i.e., under physiological 
conditions in the case of in vivo assays or then^eutic treatment, and in the case of in 
vitro assays, under conditions in vAich tiie assays are performed. 

Antisense compounds are commonly used as researdi reagents and diagnostics. 
For example, antisense oligonucleotides, which are able to inhibit gene expression with 
exquisite specifidly, are often used by those of ordmary skill to ehiddate tiie fimction 
of particular genes. Antisense compounds are also used, for exanq)le, to distinguish 
between fimctions of various members of a biological pafliway Antisense modulation 
has, therefore, been harnessed for researdi use. 

The spedfidty and sen^vity of antisense is also harnessed by those of skill in 
the art for therapeutic uses. Antisense oligonucleotides have been employed as 
therapeutic moieties m the treatment ofdisease states m animals and man. Antisense 
oligonucleotides have been safely and eBfectively administered to humans and numerous 
clmical trials are presentiy underway It is thus established tiiat oligonucleotides can be 
usefiil therapeutic modalities that can be configured to be usefiil in treatment regunes 
for treatment of cells, tissues and animals, especially humans. 
In the context of this uivention, the term "oHgonucleotide" refers to an oligomer or 
polymer of ribonucleic acid (RNA) or deoxyribonucleic add (DNA) or immetics 
thereof. This term includes oUgonucleotides composed of naturally-occurring 
nucleobases, sugars and covalent intemucleoside (backbone) linkages as well as 
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oligonucleotides having non-naturalty-oocurring portions wbidi fimction similarly. 
Sudi modified or substituted oligonucleotides are often prefored over native forms 
because of dearable properties such as, for exmplt, ^ihanced cellular uptake, 
enhanced afiBmty for nuddc add target and increased staMity in the presence of 
5 nucleases. 

While antisense oUgonucleotides are a preferred form of antisense compound, 
the present invention comprehends other oligomeric antisense compounds, inchiding 
but not limited to oligonucleotide mimetics such as are described below. The antisense 
compounds in accordance with this invention preferably comprise from about 8 to 

1 0 about 50 nucleobases (i.e. from about 8 to about 50 Unked nucleosides). Particularly 
preferred antisense compounds are antisense oligonucleotides, even more preferably 
those comprising from about 12 to about 30 nucleobases. As is known in tiie art, a 
nudeoside is a base-sugar combination. The base portion of tiie nucleoside is normally 
a hetCTOcydic base. The two most common classes of such heterocyclic bases are the 

1 5 purines and the pyrimidines. Nucleotides are nucleosides that further include a 

phosphate group covalenfly linked to the sugar portion of the nucleoside. For those 
nucleoffldes that mcUide a pentofiiranosyl sugar, tiie phosphate group can be linked to 
dtiier tiie 2% 3' or 5* hydroxyl moiely of the sugar. In forming oligonudeotides, tiie 
phosphate groups covalentiy Imk adjacent nucleoades to one another to form a Imear 

20 polymeric compound. In turn the respective ends of tiiis linear polymmc structure can 
be fortiier joined to form a drcular structure, however, open linear structures are 
gaierally preferred. Witiiin tiie oligonucleotide structure, tiie phosphate groups are 
commonly referred to as fonning tiie intemudeoside backbone of tiie oligonudeotide. 
The normal linkage or backbone of KNA and DKA is a 3' to 5' phosphodiester linkage. 

25 Spedfic examples of preferred antisOTse compounds usefid in this mvaition 

include ofigonucleotides containing modified bacld)ones or non-natu^ 
linkages. As defined in tiiis spedfication, oligonucleotides having modified badd)ones 
include those that retam a phosphorus atom in tfie baddwne and those tfiat do not have 
a phosphorus atom in tiie backbone. For the purposes of tins spedfication, and as 

3 0 sometimes referenced in tiie art, modified oligonucleotides that do not have a 
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phosphorus atom in their intermideoside badd)one can also be considered to be 
oligomideosides. 

Preferred modified ofigonudeotide backbones indude, for exanq)le, 
phosphorothioates, dural phosphorottdoates» phosphorodithioates, phosphotriesters, 
aminoalkylphosphotriesters, med^l and other alkyl phosphonates inchidmg 3'-alkylene 
phosphonates and dural phosphonates, phosphinates, phosphoramidates induding 3'- 
amino phosphoramidate and aminoalkylphosphoramidates, tMonophosphoramidates, 
thionoalkylphosphonates, tinonoalkylphosphotriesters, and boraaophoaphates having 
nonnal 3'-5' linkages, 2'-5' finked analogs of these, and those havii^ inverted polarity 
vihec&n the adjacent pans of nudeoade units are linked 3*-5' to 5'-3' or 2'-5' to 5'-2'. 
Various salts, mixed salts and fi:ee acid forms are also included. 

Representative United States patents that teadi the preparation of the above 
phosphorus*containing linkages mdude, but are not limited to, U.S.: 3,687,808; 
4,469,863; 4,476,301; 5,023,243; 5,177,196; 5,188,897; 5,264,423; 5.276,019; 
5.278,302; 5,286,717; 5,321,131; 5,399,676; 5,405,939; 5,453,496; 5,455,233; 
5,466,677; 5,476,925; 5,519,126; 5,536,821; 5,541,306; 5,550,111; 5,563,253; 
5,571,799; 5,587,361; and 5,625,050, certam of which are commonly owned with this 
application, and each of which is herein incorporated by reference. 

Preferred modified oligonucleotide backbones that do not include a phosphorus 
atom therein have backbones that are formed by short chain alkyl or cydoalkyl 
intemucleoside linkages, mbced heteroatom and alkyl or cycloalkyl intemucleoside 
linkages, or one or more short chain heteroatomic or heterocyclic intemucleoside 
linkages. These inchide those having morpholino linkages (formed m part fi-om the 
sugar portion of a nucleoside); siloxane backbones; sulfide, sulfoxide and sulfone 
badd)ones; formacetyl and tWoformacetyl backbones; methylene formacetyl and 
thiofonnacetyl backbones; dkene contaming backbones; sulfemate backbones; 
metbylendmino and methylraehydraano backbones; sulfonate and sulfonamide 
badd)ones; amide backbones; and others havmg mixed N, 0, S and CHj component 
parts. 
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Representative Umted States patents that teadi the preparation of the above 
ofigonudeosides indude, but are not Bmited to, U.S.: 5,034,506; 5,166,315; 5,185,444; 
5,214,134; 5,216,141; 5,235,033; 5,264,562; 5,264,564; 5,405,938; 5,434,257; 
5,466,677; 5,470,967; 5,489,677; 5,541,307; 5,561,225; 5,596,086; 5.602.240; 
5 5,610,289; 5,602,240; 5,608,046; 5,610,289; 5,618,704; 5,623,070; 5,663,312; 

5,633,360; 5,677,437; and 5,677,439, certain of which are commonly owned with this 
application, and each of which is herein incorporated by reference. 

In other preferred oligonucleotide mimetics, both the sugar and the 
intemucleoside linkage, i.e., the backbone, of the nucleotide units are replaced with 
10 novel groups. The base units are maintained for hybridization witii an appropriate 
nucleic acid target compound. One such oligomeric compound, an oligonucleotide 
mimetic that has been shown to have excellent hybridization properties, is referred to as 
a peptide nucldc acid (PNA). In PNA compounds, tiie sugar-backbone of an 
oligonucleotide is replaced with an amide containing backbone, in particular an 
1 5 aminoethylglycine backbone. The nucleobases are retained and are bound directiy or 
indirectly to aza nitrogen atoms of the amide portion of the backbone. Representative 
United States patents that teach tiie preparation of PNA compounds inchide, but are 
not limited to, U.S.: 5,539,082; 5,714,331; and 5,719,262, each of which is herein 
incorporated by reference. Fmther teadiing of PNA compounds can be found in 
20 Nielsen et al.. Science, 1991, 254, 1497-1500. 

Most preferred embodiments of tiie invention are oligonucleotides with 
phoq)horothioate badd)ones and oligonudeosides wifli heteroatom bacttones, and in 
particular -CBj-NH-O-CHa-, -CHj-NCCSHy-O-CHj- [known as a methylene 
(methylimino) or MMI backbone], -CBt-O-NCCBQ-CHa-, .CH2-N(CHa)-N(a^)-CH2- 
25 and -O-NCOJaKSEIi-CHi- [wherdn the native phosphodiester baclAone is represented 
as -O-P-O-CHj-] of the above referenced U.S. patent 5,489,677, and the amide 
backbones oftiie above referenced U.S. patent 5,602,240. Also preferred are 
oligonucleotides having morpholino badd)one structures of the above-referenced U.S. 
patent 5,034,506. 



wo 02/10378 



PCT/USOl/23874 



- 12 - 

Modified oligonudeotides may also contain one or more substituted sugar 
moieties. Pr^srred oUgonudeotides comprise one of the follo^g at the T position: 
OH; F; 0-, S-, orN-alk^ 0-, S-, orN-alkenyl; 0-, S- or N-alkynyl; or 0-alkyl-O- 
alk^ wherein the alkyl, alk^l and alkynyl maybe substituted or unsubstituted C| to 
5 Cioall^lorCjtoQoalJ^'Vlandalkyiql Particulariy preferred are 0[(CH2)„OLC3^, 
0(0^)^0^, OCCHa) Jfflia, 0(CEy„CB[g, 0(C3JA.0NH2, and 
0(C^Jn01^(CH2)„ai3)]2, where n and mare from 1 to ab^ Oth^ preferred 
oligonucleotides comprise one of the following at the T poAion: Cj to lower alkyl, 
substituted lower alkyl, alkaryl, aralkyl, 0-aIkaryl or O-arallqrl, SH, SCE^, OCN, CI, 
10 Br, CN, CF3, OCF3, SOCH3, SO2CH3, ONO2, NO2, N3, NH2, heterocydoalkyl, 
heterocycloalkaryl, anunoalkylamino, polyalkylamino, substituted alyl, an RNA 
cleaving group, a reporter groiq), an mtercalator, a group for unproving the 
phannacokinetic properties of an otigonucleotide, or a group for improvmg the 
pharmacodynamic properties of an oligonudeotide, and other substituents havmg 
1 5 similar properties. A preferred modification indudes y-methoxyethoxy (2'-0- 

CH2CH2OCH3, also known as 2'-0-(2-methoxyethyl) or 2'-M0E) (Martin et al., Hehf. 
CMm. Acta, 1995, 75, 486-504) i.e., an alkoxyalkoxy group. A finther preferred 
modification includes 2'-dimeaiylaminooxyethoxy, i.e., a 0(CH2)20N(CH3)2 group, 
also known as 2*-DMA0E, as described in examples hereinbelow, and 2'- 
2 0 dimetiiylammoethoxyetiio^qr (also known in the art as 2'-0-dunetiiylaminoetiioxyethyl 
or 2'-DMAE0E), i.e., 2'-0-CH2-0-CH2-N(CH2)2, also described in examples 
herdnbelow. 

Other preferred modifications mclude 2'-meflioxy (^-O-CHa), 2*-aminopropo5ty 
(^-©(SzCHaCHaNBD and 2*-fluoro (2*-F). Snnilar modifications may also be made at 

2 5 oflier positions on the oligonudeotide, particularly tiie 3' position of tiie sugar on tiie 3' 
tennmal nucleotide or m 2'-5' finked oligonucleotides and the 5* position of 5' terminal 
nucleotide. Oligonudeotides may also have sugar mimetics such as cyclobutyl moieties 
in place of the pentofiiranosyl sugar. Representative United States patents tiiat teach 
the preparation of such modified sugar structures mchide, but are not Kmited to, U.S.: 

30 4,981,957; 5,1 18,800; 5,319,080; 5,359,044; 5.393,878; 5,446,137; 5,466,786; 
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5,514,785; 5,519,134; 5,567,811; 5,576,427; 5,591.722; 5,597,909; 5,610,300; 
5,627,053; 5,639,873; 5,646,265; 5,658,873; 5,670,633; and 5,700,920, certain of 
which are conmionly owned with the instant application, and each of which is herein 
incorporated by refeence in its entirety. 

Oligonucleotides may also inchide nucleobase (often referred to in the art amply 
as "base") modifications or substitutions. As used herein, "unmodified" or "natural" 
nucleobases include the purine bases adenine (A) and guanine (G), and the pyrimidine 
bases thymine (T), cytosine (C) and uracil (U). Modified nucleobases include other 
synthetic and natural nucleobases such as 5-methylcytosuie (5-me-C), 5-hydro^ethyl 
cytosine, xanthine, hypoxanthine, 2-arainoadenine, 6-methyl and other alkyl derivatives 
of adenine and guanme, 2-propyl and other alkyl derivatives of adenine and guanine, 2- 
thiouradl, 2-thiothymine and 2-thiocytosine, 5-halouracil and cytosine, 5-propynyl 
uradi and cytosme, 6-azo uracil, cytosine and thymine, 5-uracil (pseudouracil), 4- 
thiouracil, 8-halo, 8-amino, 8-thiol, 8-thioalkyl, 8-hydroxyl and other 8-substituted 
adenines and guanmes, 5-halo particulariy 5-bromo, 5-trifluoromethyl and other 5- 
substituted uracils and cytosines, 7-metliylguanine and 7-methyladenine, 8-azaguanine 
and 8-azaadenine, 7-deazaguanme and 7-deazaadenine and 3-deazaguanine and 3- 
deazaadenine. Further nucleobases indude those disdosed in United States Patent No. 
3,687,808, those disclosed in The Concise Encyclopedia OfPofymer Science And 
Entering, pages 858-859, Kroschwitz, IL, ed. John Wiley & Sons, 1990, those 
disdosed by Englisch et al., Angewandte Chemie, International Edition, 1991, JO, 613, 
and those disclosed by Sangjwi, Y.S., Chapter 15, AnUsense Be^arch and 
AppUcattons, pages 289-302, Crooke, S.T. and Ld)leu, B. , ed., CRC Press, 1993. 
Certain of these nucleobases are particularly usefiil fi)r mcreasing the binding aflBnity of 
the oligomeric compounds of the invention. These inchide 5-substituted pyrinddines, 
e-azapyrimidines andN-2, N-6 and 0-6 substituted purines, including 2-aminopropyl- 
adenme, 5-propynyluradl and 5-propynylcytosine. 5-methylcytOfflne substitutions have 
been shown to increase nucleic acid duplex stability by 0.6-1.2°C (Sanghvi, Y.S., 
Crooke, S.T. and Lebleu, B., eds., Antiseme Research and Applications, CRC Press, 
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Boca RaUm, 1993, pp. 276-278) and are present^/ preferred base nibstitutioiis, even 
more particularly -wfaea condHned with 2'-0-methoxyetl9l sugar modifications. 

Representative Umted States patents that teac& llie i»rq>^ 
above noted modified oudeobases as wdl as other mocMed nudeobases include, but 

5 are not Ihnited to, the above noted U.S. 3,687,808, as wdl as U.S.: 4,845,205; 
5,130.302; 5,134,066; 5,175,273; 5,367,066; 5,432,272; 5,457,187; 5,459.255; 
5,484,908; 5,502,177; 5,525,711; 5,552,540; 5.587,469; 5,594,121, 5.596,091; 
5,614,617; and 5,681,941, certain of whidi are commMily owned with the histant 
application, and eadi of wWdi is herdn incorporated by reference, and Ifaited States 
1 0 patent 5,750,692, whidi is conunwily owned with the histant appfication and also 
herein incorporated by r^srence. 

Another modification of the oiigonudeotides of the mvention iawohres chamcaUy 
hnking to the oligonudeotide one or more moieties or cocgugates vMsk mhance the 
activity, cellular distribution or cellular uptake of tiie oligonudeotide. Sudi mdeties 

1 5 mclude but are not limited to lipid moieties such as a cholesterol moiely (Letanger et 
al., Proc. Natl. Acad Set USA, 1989, 86, 6553-6556), choUc add (Manoharan et al., 
Bioorg. Med. Chem. Let., 1994, 4, 1053-1060), athioetiier, e.g.. hexyl-S-trityltiiiol 
(Manoharan et al.. Am. N.Y. Acad Scl, 1992, 660, 306-309; Manoharan et aL. 
Bioorg. Med. Chem. Let, 1993, 3, 2765-2770), atiuocholesteiol (Oberhauser et al., 

2 0 NucL Acids Res., 1992, 20, 533-538X an aliphatic djaui, e.g., dodecandiol or undecyl 
residues (Saison-Bdmoaras et d., EMBOJ., 1991. 10, 1111-1118; Kabanov et d., 
FEBSLetL, 1990, 259, 327-330; SvuMirchuk et ti.,Biochimie, 1993, 75, 49-54), a 
pho^holQHd, e.g., di-hexadecyl-^ap-glycCTd rartrieth^ammomum 1,2-di-O-hexadeqrl- 
rac-^lycao-3-H-phosidionate (Manoharan et d., Tetraf^ttmUtL, 1995, 36, 3651- 

2 5 3654; Shea et aL, JVitci AddsRes., 1990, 18, 3777-3783), apolyamineora 

polyethylene gitycol diain (Ittodiaran aL. Nucleosides & Nudeotides, 1995, 14, 
969-973). or adamantane acetic add (Nbnohaian et aL, Tetrahedron I^tL, 1995, 36, 
3651-3654), a pahnityl moiety (iVBshra et d, Biodnm. Biopkys. Acta, 1995, 1264, 
229-237), or an octadec^lamine or hej^anrino-carbonyl-oj^diolesterol moiety 

3 0 (Crooke et d., J. Pharmacol Exp. Ther., 1996, 277, 923-937. 
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Rqpresentative United States patents that teach the preparation of such 

oBgonucleotide conjugates indudei but are not limited to, U.S. 4,828,979; 4,948,882; 

5,218,105; 5,525,465; 5,541,313; 5,545,730; 5,552,538; 5,578,717, 5,580,731; 

5,580,731; 5,591,584; 5,109,124; 5,118,802; 5,138,045; 5,414,077; 5,486,603; 
5 5,512,439; 5,578,718; 5,608,046; 4,587,044; 4,605,735; 4,667,025; 4,762,779; 

4,789,737; 4,824,941; 4,835,263; 4,876,335; 4,904,582; 4,958,013; 5,082,830; 

5,112,963; 5,214,136; 5,082,830; 5,112,963; 5,214,136; 5,245,022; 5,254,469; 

5,258,506; 5,262.536; 5,272,250; 5,292.873; 5,317,098; 5,371,241, 5,391,723; 

5,416,203, 5,451,463; 5,510,475; 5,512,667; 5,514,785; 5,565,552; 5,567,810; 
10 5,574,142; 5,585,481; 5,587,371; 5,595,726; 5,597,696; 5,599,923; 5,599,928 and 

5,688,941, certain of which are commonly owned with the mstant application, and each 

of whidi is herein incorporated by reference. 

It is not necessary for all portions m a given compound to be uniformly 

modified, and in fact more than one of the aforem^oned modifications may be 
1 5 incorporated in a single compound or even at a single nucleoside within an 

oligonucleotide. The present invention also includes antisense compounds which are 

chimeric compounds. "Chimeric" antisense compounds or "chhneras," in the context of 

this invention, are antisense compounds, particularly oUgonucleotides, which contain 

two or more chemically distinct regions, each made up of at least one monomer unit, 

2 0 i.e., a nucleotide in the case of an oligonucleotide compound. These oligonucleotides 

typically contain at least one region wherein the oligonucleotide is modified so as to 
confCT upon the oligonucleotide increased resistance to nuclease degradation, increased 
ceUular uptake, and/or increased binding afiSnity for the target nucleic add. An 
additional region of the oligonudeotide may serve as a substrate for oizymes capable of 
25 cleavmgRNA:DNA or BNA:RNA hybrids. By way of example, RNase His a cellular 
endonuclease which cleaves the BNA strand of an BNAtDNA duplex. Activation of 
KNfase H, therefore, results m cleavage of tiie KN A target, tiimby greatiy enhandng 
the efficiency of oligonucleotide inhibition of grae repression. Consequentiy, 
companible results can often be obtained vdth shorter oligonudeotides when chimeric 

3 0 oligonucleotides are used, compared to phosphorothioate deoxyoligonudeotides 
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hybridizing to the same target re^on. Cleavage of the KNA target can be routinely 
dd»cted by gel electrophoresis and, if necessaiy, associated nucleic add hybridization 
techniques known in the art. 

Chimeric antisense compounds of the mvention may be formed as composite 
5 stractures of two or more oligonucleotides, modified ohgomicleotides, oligonucleosides 
and/or oligonucleotide mimetics as described above. Such compounds have also been 
referred torn the art as hybrids or gapmers. Representative United States patmts that 
teach the preparation of such hybrid sbructures inchxde^ but are not Bmited to, U.S.: 
5,013,830; 5,149,797; 5,220,007; 5;i56,775; 5,366,878; 5,403,711; 5,491,133; 
. 10 5,565,350; 5,623,065; 5,652,355; 5,652,356; and 5,700,922, certain of which are 

commonly owned with the instant application, and each of which is herein incorporated 
by reference in its entirety. 

The antisense compounds used in accordance vnth this invention may be 
conveniently and routindy made tiarough the well-known tedinique of solid phase 
1 5 syntiiesis. Equipment for such synfliesis is sold by several vendors includh^ for 

example, Applied Biosystems poster City, CA). Any other means for such syntheas 
known m the art may additionally or alternatively be employed. It is well known to use 
similar techniques to prepare oligonucleotides such as the phosphorofhioates and 
alkylated derivatives. 

2 0 The antisense compounds of the mvention are synthesi2sed in vitro and do not 

mclude antisense compositions of biolo^cal origin, or genetic vector constructs 
designed to direct the in vivo synthesis of antisense molecules. 
The compounds of the invention may also be admixed, encapsulated, conjugated or 
otherwise associated with otho- molecules, molecule structures or mixtmres of 

2 5 compounds, as for example, liposomes, receptor targeted molecules, oral, rectal, 

topical or other formulations, for assistmg in uptake, distribution and/or absorption. 
Representative United States patents that teach the preparation of such uptake, 
distribution and/or absorption assisting formulations include, but are not limited to, 
U.S.: 5,108,921; 5,354,844; 5,416,016; 5,459,127; 5,521,291; 5,543,158; 5,547,932; 

30 5,583,020; 5,591,721; 4,426,330; 4,534,899; 5,013,556; 5,108,921; 5,213,804; 
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5,227,170; 5,264,221; 5,356,633; 5,395,619; 5,416,016; 5,417,978; 5,462,854; 
5,469,854; 5,512,295; 5,527,528; 5,534,259; 5,543,152; 5,556,948; 5,580,575; and 
5,595,756, each of which is herdn incorporated by reference. 

The antisense compounds of the invention encompass any phannaceutically 

5 acceptable salts, esters, or salts of such esters, or any other compound ^ch, upon 
administration to an animal including a human, is capable of providing (direcfly or 
indirectly) the biologically active metabolite or residue thereof Accordingly, for 
example, the disclosure is also drawn to prodrugs and phannaceutically acceptable salts 
of the compounds of the invention, phannaceutically accq)table salts of such prodnigs, 

10 and other bioequivaleuts. 

The terai "prodrug" indicates a tiierapeutic agent tiiat is prepared m an inactive 
fonn that is converted to aa active form (i.e., drag) withm tiie body or cdls thereof by 
the action of endogenous enzymes or oth«- chemicals and/or conditions. In.particular, 
prodrug veraons of the oligonucleotides of the invention are prepared as SATE 

1 5 [(S-acetyl-2-thioethyl) phosphate] derivatives according to the metiiods disclosed in 
WO 93/24510 to Gossdin et al., published December 9, 1993 or m WO 94/26764 to 
M:>adietal. 

The tenn "phannaceutically acceptable salts" refers to physiologically and 
phannaceutically acceptable salts of the compoimds of the invention: i.e., salts that 
2 0 retain the desked biological activity of the par^ compound and do not impart 
undesired toxicologjcal effects th^eto. 

Phannaceutically acceptable base addition salts are formed with metals or 
amines, such as alkali and alkaline earth metals or organic amines. Examples of metals 
used as cations are sodium, potassium, magnesium, calcium, and the like. Examples of 

2 5 suitable ammes are N,N-dben2yletiiylenediamine, chloroprocaine, choline, 

dietiianolamine, dicyclohexylamine, ethylenediamine, N-methylglucamme, and procaine 
(see, for example, Berge et al., "Pharmaceutical Salts," 1 ofPharma Set, 1977, 66, 1- 
19). The base addition salts of said addic compounds are prepared by contacting the 
free acid fonn wifli a sufficient amount of the desired base to produce the salt in the 

3 0 conventional manner. The free acid form may be reg^erated by contacting the salt 
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fom with an add and isolating Ibe free add in Iheconv^ Thefreeadd 
fonns differ from their respective salt forms somewhat in certain phymcal properties 
sudi as solubility in polar solvents, but otherwise the salts are equivalent to their 
respective free add for purposes of the present invention. As used herein, a 

5 "pharmaceutical addition salt" includes a phannaceutically acceptable salt of an add 
form of one of the components of the compositions of the invention. These include 
organic or inorganic acid salts of the amines. PrefOTed add salts are the 
hydrochlorides, acetates, salicylates, nitrates and phosphates. Ctther suitable 
phannaceutically acceptable salts are well known to tiiose skilled in the art and include 

1 0 basic salts of a variety of inorganic and organic acids, such as, for exan^le, with 

inorganic adds, such as for example hydrochloric acid, hydrobromic add, sulfiuic add 
or phosphoric add; with organic caiboxylic, sulfonic, sulfo or phospho acids or 
N-substituted sulfemic adds, for example acetic acid, propionic acid, glycolic acid, 
sucdnic acid, maleic add, bydroxymaldc add, metiiyhnaldc add, fimiaric acid, malic 

1 5 acid, tartaric acid, lactic acid, oxalic add, gluconic add, ghicaric add, gjucuronic acid, 
citric acid, benzoic add, cinnamic acid, mandelic add, sali^lic acid, 4-aminosalicyIic 
add, 2-pheno7^enzoic acid, 2-acetoxyben2X)ic add, embonic add, nicotinic add or 
isonicotinic acid; and with amino adds» such as the 20 alpha<*amino adds involved m 
the synthesis of protdns in nature, fi>r example ghitamic add or aspaitic add, and also 

2 0 with phraylacetic acid, methanesulfi>nic add, etfaanesulfonic acid, 

2-l9dro3qretbanesulfr>nic add, ethane-l,2-disulfomc add, baizenesulfonic acid, 
4-methylbenzenesulfoic acid, naphthalene-2-sulfonic acid, naphthalene-l,S-disu]fonic 
add, 2- or 3-phosphoglycerate, glucose-6-phosphate, N-cydohejqfisulfemic add (wMi 
the formation of cyclamates), or with other add organic compounds, such as ascorbic 

25 acid, Pharmaceutically acceptable salts of conqpounds may also be prepared with a 

phannaceutically acceptable cation. Smtable phannaceutically acceptable cations are 
well known to those skilled in the art and include alkaline, alkaline earfli, ammonhmi 
and quaternary ammonium cations. Carbonates or hydrogen carbonates are also 
possible. 
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For oligoxuicleotides, preferred examples of phannaceutically acceptable salts 
include but are not linuled to (a) salts formed wth cations such as sodium, potassium, 
ammonium, magne^um, caldum, polyamines such as spermine and spermidine, etc.; (b) 
add addition salts formed with morganic adds, &r example hydrochloric add, 
hydrobromic add, sulfuric add, phosphoric add, nitric add and the hke; (c) salts 
formed with organic adds such as, for exanq)le, acetic add, oxalic add, tartaric acid, 
sucdnic add, maldc add, fiimaric add, gjucoiic add, dtric add, malic add, ascorbic 
add, benzoic add, tannic acid, pahnitic add, alg^c add, polyt^xAmic add, 
naphthalenesulfomc add, methanesulfonic add, p4olu^esulfonic add, 
naphthalenedisulfonic add, polygalacturonic acid, and the like; and (d) sahs formed 
from elemmtal anions such as chlorine, bromme, and iodme. 

The antisense compoxmds of the present invention can be utilized for diagnostics, 
therapeutics, prophylaxis and as research reagents and kits. For therapeutics, an 
animal, preferably a human, suspected of having a disease or disorder vMdx can be 
treated by modulating tiie expression of PTPIB is treated by administeriiig antisense 
compounds in accordance with this invention. The compounds of the insrention can be 
utilized in pharmaceutical compositions by adding an efifective amount of an antisense 
compound to a suitable phannaceutically acceptable diluent or carrier. Use of the 
antisense compounds and metiiods of the invention may also be useful prophylactically, 
e.g., to prevent or delay infection, inflammation or tumor formation, for example. 

The antisense compomds of the invention are usefiil for research and 
diagnostics, because these compounds hybridize to nucleic acids encoding PTPIB, 
enabling sandwich and other assays to eaily be constructed to exploit this feet. 
Hybridization of the antisense oligonucleotides of the invention with a nucldc acid 
encoding PTPIB can be detected by means known in the art. Such means may include 
coqugation of an enzyme to the ohgonudeotide^ radiolabelling of the oligonucleotide 
or any other siutable detection means. Kits uang such detection means for detecting 
the levd of PTPIB in a sample may also be prepared. 

The present mvention also inchides pharmaceutical conoqpodtions and 
formulations vMdli inchjde the antisraise compounds of the invention. The 



wo 02/10378 



PCTAJSOl/23874 



phannaceutical compositions of the present invention mi^ be administered in a number 
ofways depending upon whetl^ local or ^stennctreatnieDt is deni^ - 
area to be treated. Administration may be topical (including ophdialmic and to mucous 
membranes including vaginal and rectal delivery), puhnonaiy, e.g., by inhalation or 
5 insufflation of powders or aerosols, including by nebulizer, intratradieal, intranasal, 
epidermal and transdermal), oral or parenteral. Parenteral administration includes 
intravenous, intraarterial, subcutaneous, intraperitoneal or intranmscular injection or 
infusion; or intracranial, e.g., intrathecal or intraventricular, administration. 
Oligonucleotides with at least one 2'-0-meflioxyethyl modification are believed to be 
1 0 particularly useful for oral administration. 

Phannaceutical compositions and formulations for topical administration may 
mclude transdermal patches, ointments, lotions, creams, gels, drops, suppositories, 
sprays^ liquids and powders. Conventional pharmaceutical carriers, aqueous, powder 
or oily bases, thickeners and the like may be necessary or derirable. Coated condoms, 
15 gloves and the like may also be useful. 

Compositions and formulations for oral administration include powders or 
granules, suspensions or solutions m wat^ or non-aqueous media, capsules, sachets or 
tablets. Thickeners, flavoring agents^ diluents, emulsifiers, dispersmg aids or Innders 
maybe desirable. 

2 0 Compostions and formulations for parenteral, intrathecal or intraventricular 

administration may include sterile aqueous solutions which may also contain buffers, 
diluents and other suitable additives such as, but not lunited to, penetration enhancers, 
carri^ compounds and other phannaceutically acceptable carriers or ^cdpients. 

Phannaceutical compositions of the present inv^on indude, but are not limited 
25 to, sohrtions, emul^ons, and Uposome-containmg fonnulations. These compositions 
may be generated from a variety of componoits that include, but are not limited to, 
preformed liquids, self-emulsi^g solids and self-emulsifying s^soUds. 

The pharmaceutical formulations of the present invention, which may 
convenientiy be presented in unit dosage form, may be prepared accortog to 

3 0 conventional techniques well known in the pharmaceutical industry. Such techniques 
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include the step of bring^ into assodadon the active ingredients ^th the 
phannacaiticai camer(s) or eKdpient(s). In general the formulations are prepared by 
umfoimly and intimately bringing mto assodation the active ingredients wtii liquid 
carriers or finely divided solid carriers or both, and then, if necessary, shapmg the 
product. 

The compositions of the present mvention may be formulated mto any of many 
possible dosage forms such as, but not limited to, tablets, capsules, Uquid symps, soft 
gels, suppositories, and enemas. The compositions of the present invention may also be 
formulated as suspensions m aqueous, non-aqueous or mbced media. Aqueous 
suspensions may further contain substances which increase the viscosity of the 
suspension including, for example, sodhim carboxymetiiylcellulose, sorbitol and/or 
dextran. The suspension may also contain stabilizers. 

In one embodiment of the present mvention the pharmaceutical compositions 
may be formulated and used as foams. Pharmaceutical foams mclude formulations such 
as, but not limited to, emulsions, microemulsions, creams^ jellies and liposomes. While 
basically similar in nature these formulations vary in the components and the 
conastency of the final product. The preparation of such compositions and 
formulations is generally known to those skilled in tiie pharmaceutical and formulation 
arts and may be applied to the fimmilation of tiie con9)oations of the presait invention. 

Emulsions 

The compoations of the present mvention may be prepared and formulated as 
rauMons. Emulsiom are ^caflyheterograoussystenis of one Uquid dispersed m 
anotiier in the fonnofdropletsusuaBy ©Heeding 0.1 |im in diame^^ ^dson,in 
Pharmaceutical Domge Form, Lieberman, Rieger and Bank^ (Eds.). ^tocel 
Dekker, Inc., New York, N.Y., volume 1, p. 199; Rosofi^ isi Pharmaceutical Dosage 
Forms, Lieberman, Rieger and Banker (Eds.), 1988, Marcel Dekker, Inc., New York, 
N.Y., Volimie 1, p. 245; Block mPharmmeutical Domge Forms, Lieberman, Rieger 
and Banker (Eds.), 1988, Marcel Dekker, Inc., New York, N.Y., volume 2, p. 335; 
HigucM et al, in Remington's Pharmaceutical Sciences, Mack Publishing Co., Easton, 
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PA, 1985, p. 301). Emulfflons are oftm bipbasic systems conqirisaig of two immisdble 
liquid phases intimate nuxed^^ In general, emulsions 

may be either water-in-ofl (w/o) or of the oil-in-water (oAv) variety. When an aqueous 
phase is finely divided into and dispersed as minute droplets into a bulk oily phase the 
5 resulting composition is called a water-m-oil (w/o) wnulaon. Alternatively, v*en an 
oily phase is finely divided into and dispersed as minute droplets into a bulk aqueous 
phase the resulting composition is called an oil-in-water (o/w) eraulfflon. Emulfflons 
may contaui additional components m addition to the dispersed phases and the active 
drug which may be present as a solution in dther the aqueous phase, oily phase or itself 
10 as a separate phase. Pharmaceutical excipients such as emulsifiers, stabilizers, dyes, and 
anti-oxidants may also be present in emulsions as needed. Pharmaceutical emulsions 
may also be multiple emulsions tiiat are comprised of more than two phases such as, for 
example, in the case of oil-in-water-in-oil (o/w/o) and water-in-oil-in-water (w/o/w) 
emulsions. Such complex formulations often provide certain advantages that simple 
1 5 binary emulsions do not. Multiple emulsions in which individual oil droplets of an o/w 
emulsion endose small water droplets constitute a w/o/w emulsion. Likewise a system 
of oil droplets enclosed in globules of water stabilized in an oily continuous provides an 
o/w/o emulsion. 

Bmulaons are diaracterized by littie or no thermodynamic stability. Often, the 

2 0 dispersed or discontinuous phase of the emulidon is well diq)ersed into tiie external or 

continuous phase and maintained in this form through the means of emulsifies or the 
viscosily of the formulation. Either of the phases of the emulsion may be a semisolid or 
a solid, as is the case ofemulfflon-styleointmmt bases and creams. Othermeansof 
staWBzii^ emulsions ratail the use of ramlsifiers that may be incorporated into dther 
25 phase of the emulsion. Emulafiers may broadly be classified mto four categories: 
synthetic surfactants, naturally occurring emulafiers, absorption bases, and finely 
dispersed solids (Idson, in Pharmaceutical Dosage Forms, lieberman, Rieger and 
Banker (Eds.), 1988, Marcel Dekker, Inc., New York, N.Y., volume 1, p. 199). 
Syntiietic surfactants, also known as suifece active agents, have fi)und wide 

3 0 applicability in the formulation of emulsions and have been reviewed in the literature 
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(Rieger, 'm Pharmaceutical Dosage Form, Liebennan, Rieger and Banker (Eds.), 
1988, Marcd DeHcer, Inc., New York, N.Y., volume 1, p. 285; Idson, in 
Pharmaceutical Dosage Forms, Liebennan, Rieger and Banker (Eds.), Marcd Dekker, 
Inc., New York, N.Y., 1988, volume 1, p. 199). Surfactants are typically ampWphilic 
5 and comprise a hydrophilic and a hydrophobic portion. The ratio of the hydrophilic to 
the hydrophobic nature of the surfactant has been termed the hydrophile/lipophile 
balance (HLB) and is a valuable tool in categorizing and selecting surfectants in the 
preparation of formulations. Surfactants may be classified mto differ^t classes based 
on the nature of the hydrophilic group: nonionic, anionic, cationic and amphoteric 
1 0 (Ri^er, in Pharmaceutical Dosage Forms, Liebennan, Rieger and Banker (Eds.), 
1988, Marcel Ddcker, Inc., New York, N.Y., volume 1, p. 285), 

Naturally occuning emulsifiers used in emuldon formulations include lanolin, 
beeswax, phosphatides, lecithin and acacia. Absorption bases possess hydrophilic 
properties such that they can soak up water to form w/o emulsions yet retain thdr 
1 5 semisolid consistendes, sudi as anhydrous lanolin and hydrophilic petrolatum. Findy 
divided solids have also beai used as good emulsifiers espedally in combination with 
sur&ctants and in viscous preparations. These include polar inorganic solids, such as 
heavy metal hydroxides, nonswdling clays such as bentonite, attapulgite, hectorite, 
kaolin, montmcnillonite, colloidal aluminum silicate and colloidal magne^um aluminum 
2 0 silicate, pigments and noiq)olar solids such as carbon or glyceryl tiistearate. 

A large variety of non-emulsifying materials are also mduded in mul^on 
formulations and contribute to the properties of mulsions. These indude &ts, oils, 
waxes, fatty adds, &tty dcohols, &tty esters, humectants, hydrophilic colloids, 
preservatives and antioxidants (Block, inPharmaceuticalDo^ge Forms, Lieberman, 

2 5 Rieger and Banker (Eds.), 1988, Marcd Dekker, Inc., New York, N.Y., volume 1, p. 

335; Idson, m Pharmaceutical Dosage Forms, Liebennan, Rieger and Banker (Eds.), 
1988, Marcd Dekker, Inc., New York, N.Y., volume 1, p. 199). 

Hydrophilic colloids or hydrocoUoids include naturally occurring gums and 
syntiietic polymers such as polysaccharides (for example, acacia, agar, alg^c acid, 

3 0 carrageenan, guar gum, karaya gum, and tragacanth), cellulose derivatives (for 
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exanqple, caAoxymeliiylcelMose and carboxypropylceUulose), and synthetic polymers 
(for wangle, caibomera, cdtulose ethers, and caiboxywnyi polymers). These disperse 
or swdl in waterto form colloidal solutions that stabilize emulsions by forming strong 
int^ftdal fOms around the dispersed-phase droplets and by increasing the viscosity of 
5 the external phase. 

Since emulsions often conUun a number of ingredioots such as caibofaydrates, 
protdns, sterols and phosphatides that may readily support the growth of microbes, 
these formulations often mcorporate preservatives. Commonly used preservatives 
induded in emulsion formulations include metfiyl paraben, propyl paraben, quaternary 
1 0 atntnnniiiTn salts, bcuzalkonium chloride, esters of p-bydro?qpbrazoic add, and boric 
add. Antio3ddants are also commonly added to emulaon formulations to prevent 
detmoration of the formulation. Antioxidants used may be free radical scavengers 
such as tocopherols, alkyl ^ates, butylated hydroxyanisole, butj^ated hydroxytoluene, 
or reducing agents such as ascorbic add and sodium metabisuMte, and antioxidant 
1 5 syner^sts such as dtric add, tartaric add, and ledthin. 

The application of emulsion formulations via dermatological, oral and parenteral 
routes and methods for their manufacture have been reviewed in the literature (Idson, 
m Pharmaceutical Dosage Forms, Liebennan, Rieger and Banker (Eds.), 1988, Marcel 
Dekker, Inc., New York, N.Y., volume 1, p. 199). Emulsion formulations for oral 
2 0 delivery have been very widdy used because of reasons of ease of formulation, efficacy 
from an absorption and bioavailability standpoint. (Rosoff, in Pharmaceutical Dosage 
Forms, Lieberman, Rieger and Banker (Eds.), 1988, Marcel Dekker, Inc., New York, 
N.Y., volume 1, p. 245; Idson, \n Pharmaceutical Dosage Forms, Liebennan, Rieger 
and Banker (Eds.), 1988, Marcel Dekker, Inc., New York, N.Y., volume 1, p. 199). 

2 5 Mineral-oil base laxatives, oil-soluble vitamins and high fet nutritive preparations are 

among the materials fliat have commonly been admiinstered orally as o/w emulsions. 

In one embodiment of the present invention, the compoations of 
oligonudeotides and nucldc adds are formulated as microamilsions. A ndcroranilsion 
maybe defined as a system of wata-, oil and amphiphile which is a single optically 

3 0 isotropic and thermodynamically stable liquid sohition (Rosofl^ in Pharmaceutical 
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Dosage Form, lieberman, Rieger and Banker (Eds.), 1988, Marcel Dekker, Inc., New 
York, KY., volume 1, p. 245). Typically microeniulfflODs are systems that are 
prepared by first dispersing an oil in an aqueous sur&ctant solution andfhen adding a 
sufficient amount of a fourth component, generally an intermecfiate chainrlengtii alcohol 
5 to form a transparoit system. Therefor^ miCToemulaons have also been described as 
themiodynamically stable, isotrojncalfy dear di^oraons of two iimmscible liquids that 
are stabilized by interfadal fihns of sur&ce-active molecules (Leung and Shah, in: 
Conirolkd Release of Drugs: Pollers and Aggregate Systems, Rosof^ M., Ed., 
1989, VCH Publishers, New York, pages 185-215). Microemulsions commonly are 
1 0 prq)ared via a combination of three to five components that inchide oil, water, 

surfectant, cosurfactant and electrolyte. Whether the microemulsion is of the water-in- 
oil (w/o) or an oil-in-watcr (o/w) type is dependmt on the properties of the oil and 
sur&ctant used and on the structure and geometric packing of the polar heads and 
hydrocarbon tails of the surfactant molecules (Schott, in Remington's Phamuweuticcd 
1 5 Sciences, Mack Publishing Co., Easton, PA, 1985, p. 271). 

The phenomenological approach utilizing phase diagrams has been extensivdy 
studied and has yielded a comprehensive knowledge, to one skilled m the art, of how to 
formulate microemulsions (Rosofl^ in Pharmaceutical Dosage Forms, lieberman, 
Rieger and Banker OSds.), 1988, Marcd Dekker, Inc., New York, N.Y., volume 1, p. 
2 0 245; Block, in Pharmaceutical Dosage Forms, lieberman, Rieger and Banker (Eds.), 
1988, Marcel Dekker, Inc., New York, N.Y., volume 1, p. 335). Compared to 
conventiorud emulsions, microemulsions offer the advantage of solubiliang water- 
insoluble drugs in a formulation of tiiermodynamically stable droplets that are formed 
spontaneoudy. 

2 5 Sur&ctants used in the preparation of nuCToemulaons mdude, but are not 

limited to, ionic surfiictants, non-ionic surfiurtants, Brij 96, polyoxyethylene oleyl 
ettiers, polyglycerol fiitty add esters, tetraglycerol monolaurate (MLB 10), tetragfercerol 
monooleate (MO310), hexaglycerol monooleate CPO310), hexagjycerol pentaoleate 
^0500), decagjycerol monocaprate CMCA750), decagjfeycerol monooleate (MO750), 

3 0 decaglycerol sequioleate (SO750), decagtycerol decaoleate (DAO750), alone or in 
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combination Tvith cosur&ctants. The cosur&ctant, usualfy a short-chain alcohol such as 
ethanol, l-propanol, and 1-butanol, serves to increase the interfhdal fluidity by 
penetrating into fhe sur&ctant fihn and consequently creatmg a disordered fifan because 
of the void space generated among surfiwtant molecules. Microemulsions may, 

5 however, be prepared without the use of cosur&ctants and alcohol-fiee self-emuld^mg 
microemulsion systems are known in the art. The aqueous phase may typically be, but 
is not limited to, water, an aqueous solution of the drug, glycerol, PEG300, PEG400, 
polyglycerols, propylene glycols, and derivatives of ethylene glycol. The oil phase may 
include, but is not limited to, materials such as Captex 300, Captex 355, Capmul MCM, 

1 0 fatty acid esters, medmm chain (C8-C12) mono, di, and tri-glycerides, polyoxyethylated 
glyceryl fatty add esters, fatty alcohols, polyglycolized glycerides, saturated 
polyglycolized C8-C10 glycerides, vegetable oils and silicone oil. 

Microemulsions are particularly of mterest from the standpoint of drug 
solubilization and the enhanced absorption of drugs. Lipid based microemulsions (both 

1 5 o/w and w/o) have been proposed to enhance the oral bioavailability of drugs, mcluding 
peptides (Constantinides et al., Pharmaceutical Research, 1994, ii, 1385-1390; 
Ritschel, MeOi Find Exp. CM Pharmacol. 1993, 75, 205). Microemulsions afford 
advantages of inq>roved drug sohibilization, protection of drug from enzymatic 
hydrolysis, possible enhancmient of drug absorption due to sui&ctant-induced 

2 0 alterations in membrane fluidity and permeability, ease of preparation, ease of oral 
administration over solid dosage fonns^ improved cHnical potency, and decreased 
toxidty (Constantinides et al.. Pharmaceutical Besearch, 1994, 77, 1385; Hb et al, J. 
Pharm. iSci, 1996, «J, 138-143). Often microemulsions rosy form spontaneously when 
their components are broug^ittogetiier at amUenttemperatiire. Tins may be 

2 5 particularly advantageous when formulating tbermolabile drugs, peptides or 

oligonucleotides. Microemulsions have also been effective in the transdCToal delivery 
of active components in both cosmetic and pharmaceutical applications. It is expected 
that the microemulsion compositions and formulations of the present invention will 
facilitate the increased systemic absorption of oligonucleotides and nucldc acids from 

30 the gastrointestinal tract, as well as improve the local cellular uptake of 
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oligonucleotides and nudeic adds wittun the gastrointesttDal tract, vagina, buccal cavity 
and other areas of adnmustration. 

Microemulsions of the present invention may also contain additional components 
and additives such as sorbitan monostearate (Grill 3), Labrasol, and penetration 
enhances to improve the properties of the fonnulation and to enhance the absorption 
of the oUgonucleotides and nucleic adds of the present invention. Penetration 
enhancers used in the microemulsions of the present invention may be clasafied as 
belonging to one of five broad categories - surfectants, fatty acids, bile salts, chelating 
agents, and non-chelating non-surfactants (Lee et al. Critical Reviews in Thercpeutic 
Drug Carrier Systems^ 1991, p. 92). Each of these dasses has been discussed above. 

Liposomes 

There are many organized surfactant structures besides microemulsions that have 
been studied and used for the formulation of drugs. These include monolayers, 
micelles, bilayers and vesicles. Vesicles, such as liposomes, have attracted great 
1 5 interest because of their specifidty and the duration of action they o£fer from the 
standpoint of drug delivery. As used in the present invention, the term "liposome" 
means a veside composed of amphiphilic lipids arranged in a spherical bilay^ or 
bilayers. 

Liposomes are unilamellar or multilamellar vesicles winch have a membrane 
2 0 formed from a lipophilic material and an aqueous interior. The aqueous portion 

contains the compo^tion to be deUvered. Cationic liposomes possess the advantage of 
being able to fiise to the cell wall. Non-cationic liposomes, althougjh not able to fiise as 
effid^y with tiie cdl wall, are taken up by macrophages in viw. 

In ord^ to ctoss mtact nwrnitn^Han sidn, lipid veddes nmst pass through a series 
25 of fine pores, each with a diameter less than 50 mn, under the influmce of a suitable 
transdermal gradient. Therefore, it is desirable to use a liposome wWch is highly 
deformable and able to pass through such fine pores. 

Further advantages of liposomes include; liposomes obtained fi*om natural 
phospholipids are biocompatible and biodegradable; liposomes can incorporate a wide 
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range of -water and lipid soluble drug^ liposomes can protect encapsulated drugs in 
fheir internal conq>artments from metabolism and d^M^tion (Roso£^ in 
Pharmaceutical Dosage Form, lieberman, Rieger and Banker (Bds.), 1988, Marcd 
Dekker, Inc., New York, N.Y., volume 1, p. 245). Important considerations in the 
5 preparation of liposome formulations are the lipid surfece charge, vesicle size and the 
aqueous volxmie of the liposomes. 

Liposomes are usefol for the transfer and delivery of active ingredients to the 
site of action. Because the liposomal membrane is structurally similar to biological 
membranes, when liposomes are applied to a tissue, the liposomes start to merge with 
10 the cellular membranes. As the merging of the liposome and cell progresses, the 
liposomal contents are emptied into the cell where the active agent may act. 

Liposomal formulations have been the focus of extensive investigation as tiie 
mode of delivery for many drugs. There is growing evidence that for topical 
administration, liposomes present several advantages over other formulations. Such 
1 5 advantages include reduced side-effects related to high systemic absorption of the 
administered drug, increased accumulation of the administered drug at the desired 
taiget, and the ability to administer a wide variety of drags, both hydrophilic and 
hydrophobic, mto the skin. 

Several reports have detailed the ability of liposomes to deliver agents induding 
20 high-molecular wdghtDNA into the skin. Compounds induding analgeidcs, 

antibodies, hormones and high-molecular wdgbt DNAs have been administered to the 
skia The nmjorityofai^Kcationsresuttedm the targeting of the upper q>ider^ 

liposomes feU into two broad classes. Cationic liposomes are poritivdydiarged 
liposomes v^ch interact with the n^ativdy charged DNA molecules to form a stable 
25 complex. Thepoativdy charged DNA/liposome complex binds to the npgativdy 

charged cell sur&ce and is internalized m an endosome. Due to the acidic pH within 
the endosome, the liposomes are ruptured, releasing tiidr contents into the cdl 
cytoplasm (Wang etal.Biochem, Biophys. Res. Commm., 1987, 147, 980-985). 
Liposomes which are pH-sensitive or negativdy-charged, entrap DNA rather 
3 0 than complex with it. Since both tiie DNA and the lipid are similarly charged, repulsion 
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rather than coxnplex formation occurs. Nevettiieless, some DNA is &Ardpped vnAm the 
aqueous interior of these liposomes. pH-sen^tive lq)osomes have bem used to ddiver 
DNA encoding the thynudine kinase gene to ceD monolayers in culture. Esqpresdon of 
the exogenous gene was detected in the target cdls (Zhou et cd. , Journal of Controlled 

5 Release, 1992, 79, 269-274). 

One major type of liposomal composition includes phospholipids other than 
naturally-derived phosphatidylcholine. Neutral liposome compositions, for example, 
can be formed from dimyristoyl phosphatidylcholine (DMPC) or dipahnitoyl 
phosphatidylcholine (DPPC). Anionic Eposome compositions generally are formed 

1 0 from dimyristoyl phosphatidylglycerol, while anionic fusogenic liposomes are formed 
primarily from dioleoyl phosphatidylethanolamine QDOPE). Another type of liposomal 
composition is formed from phosphatidylcholine (PC) such as, for example, soybean 
PC, and egg PC. Another type is formed from mixtures of phospholipid and/or 
phosphatidylcholine and/or cholesterol. 

1 5 Several studies have assessed the topical delivery of liposomal drug formulations 

to the skin. Application of liposomes contaiidng interferon to guinea pig ddn resulted 
in a reduction of skin herpes sores while deliveiy of mterferon via other means (e.g. as 
a solution or as an emul^on) were ineffective (Wdner et aL, Journal of Drug 
Targeting, 1992, 2, 405-410). Further, an additional study tested the efficacy of 

2 0 mterfoon administered as part of a liposomal formulation to the administration of 

int^foon using an aqueous system, and conchided that the liposomal formulation was 
superior to aqueous administration (du Plessis et al. , Antiviral Research, 1992, 18, 
259-265). 

Non-ionic liposomal ^ems have also been exammed to determme thdr utility 
25 in the delivay of drugs to the skm, m particular systems conqmang non-ionic 

sur&ctant and cholesterol. Non-ionic liposomal formulations compriang Novasome™ 
I (glyceryl dilaurate/cholesterol/polyo:>Qrethylene-10-stearyl ethor) and Novasome™ n 
(glyceryl distearate/ cholesterol/polyoxyethylene-lO-stearyl ether) were used to deliver 
cyclosporin-A into the dermis of mouse skin. Results indicated that such non-ionic 
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liposomal systems were effective in fadlitating the deposition of cyclosporin-A into 
difEerait layers of the skin (Hu et aL S.T.RPhama. Sci., 1994, 4, 6, 466). 

Liposomes also indude ''stedcally stabilized" liposomes, a term vMoh, as used 
herdn, refers to fiposomes comprising one or more spedalized Iqrids that, when 
5 inoorporated into liposomes, result in enhanced drculation lifetimes relative to 

tiposomes ladkmg such spedalized.Iipids. Examplesofsterically stabilized liposomes 
are those in which part of the veade-forming lipid portion of the liposome (A) 
comprises one or more glycolipids, such as monosdalogangliodde G^i, or (B) is 
derivatized with one or more hydrophilic polymers, sudi as a polyethylene glycol 
10 0?EG)moiety. WhilenotwisMngtobeboundby any particular theory, it is thougjit in 
the art that, at least for st^caUy stabilized liposomes containmg gangiioddes, 
sphingomyeHn, or PEG-derivatized lipids, the «ihanced drculation half-life of these 
sterically stabilized liposomes derives firom a reduced uptake into cells of the 
reticuloendotheBal system (RES) (Allen et al, FEES Letters, 1987, 223, 42; Wu et cd., 
15 Caruier Research, 1993, 55, 3765). 

Various liposomes comprising one or more glycolipids are known m the art. 
Papahadjopoulos et al (AntL KY. Acad Set, 1987, 507, 64) reported the ability of 
monosialoganglioside G^i, galactocerebroside sulfate and phosphatidylinositolto 
hnprove blood half-lives of liposomes. These findings were expounded upon by 
20 Gabizon et al {Proc, Natl Acad Set USA., 1988, 85, 6949). U.S. Patent No. 

4,837.028 and WO 88/04924, both to Allen etal, disclose liposomes comprising (1) 
sphingomyelin and (2) the ganglioside Gmi or a galactocerebroside sulfate ester. U.S. 
Patent No. 5,543,152 (Webb etal) discloses liposomes comprising sphingomyelin. 
Liposomes conqiri^ l,2nS7Hlimyristoylphosphatidylcholine are disclosed in WO 

25 97/13499 (Lune/oZ.). 

Many liposomes compriai^ lipids derivatized with one or more hydrophilic 
polymers, and methods of preparation thereoi^ are known m the art. Sunamoto et al 
{BvlL Chem Soc. Jpn., 1980, 53, 2778) described Hposomes comprismg a nonionic 
detergent, 2Ci2l5G, that contains a PEG moiety. IDum et al (FEBS Lett, 1984, 167, 

3 0 79) noted that hydrophilic coating of polystyrwie partides with polymoic gjycols 
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results in agnificaiitly enhanced blood half-lives. Synthetic phospholipids modified by 
the attachment of carboxylic groups of polyalkjdene glycols PEG) are described 
by Sears (U.S. Patent Nos. 4,426,330 and 4,534,899). Klibanov et al. {FEBSLetL, 
1990, 268, 235) desoibed expoiments dononstrating that liposomes conqmang 
5 phosphatidyiethanolanBne(PE)derivatizedwhliPEGorPEGsteawtehav^ 

mcreases in blood droulation half-fives. Blumee/a/. {BiochbrdcaetBiopfiysicaActa. 
1990, 1029, 91) extoided such observatiMis to othor PEG^erivadzed phospholqnds, 
e.g., DSPE-PEG, fonned fix)mthe combination of distearoylphosphaadyiethanolamine 
(DSPE) and PEG. liposomes having covalemfly bound PEG moieties on thor ertanal 
10 suifece are described mEnropeanPatentNo. BP 0445 131 Bl and WO 90/04384 to 
Fidier. liposome con^sitions contamii^ 1-20 mole percent of PE doivatized wifli 
PEG, and m^hods of use thereoi^ are desraibed by Wobdle et ed. (U.S. Patait Nos. 
5,013,556 and 5,356,633) and Martin a/. (U.S. Patent No. 5,213,804 and European 
Patent No. EP 0 496 813 Bl). liposomes comprising a number of oflier lijud-polymer 
15 conjugates are disclosed in WO 91/05545 and U.S. Patent No. 5,225,212 (both to 
Martin et al.) and in WO 94/20073 (ZaHpsky et al.) liposomes comprising PEG- 
modified ceramide lipids are described in WO 96/10391 (Chd etal.). U.S. Patent Nos. 
5,540,935 (Nfiyazaki et al.) and 5,556,948 (Tagawa et al.) describe PEG-contairung 
liposomes that can be fiirther derivatized with fimctional moieties on their suifices. 
20 A limited number of liposomes compriang nucldc adds are known in the art. 

WO 96/40062 to Thierry et al. discloses methods for encapsulating high molecular 
weight nucleic acids in liposomes. U.S. Patent No. 5,264,221 to Tagawa et al. 
disdoses protem-bonded liposomes and asserts that the contents of such liposomes may 
mdude an antisense RNA. U.S. Patent No. 5,665,710 to Rahman et al. describes 
25 certain mefliodsofencapsulatingoligodeo^^nucleotides in liposomes. WO 97/04787 
to Love et al. discloses fiposomes comprising antisense oligonucleotides targeted to the 
rafgene. 

Transfersomes are yet anotiier type of liposomes, and are highly deformable lipid 
affir^tesi)i^di are attractive candidates fiar drug ddiveryvetedes. Transfersomes 
30 may be described as lipid droplets which are so MgUy defonnable that tiiey are easUy 
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able to penetrate through pores vrfiich are smaller than the droplet. Transfersomes are 
adaptable to the envffomnOTt in which they are used, e.g. th^ are sdf-optnnizing 
(adaptive to the shape of pores in the skin), self-repairing, frequently reach thdr targets 
without fragmenting, and often self-loading. To make transfersomes it is pos^le to 
add sur&ce edge-activators» usually surfiictants, to a standard liposomal compositioa 
Transfersomes have been used to ddiver serum albumin to the skin. The transfiarsome- 
mediated ddivery of serum albunnn has been shown to be as effective as subcutaneous 
injection of a sohition containing serum albumin. 

Sur&ctants find wide application in formulations sudi as enmlmons (indudmg 
microemulsions) and liposomes. The most conunon way of dasnfyii^ and ranking the 
properties of the many difierent types of surfactants, both natural and synthetic, is by 
the use ofthehydropWle/lipophile balance (HLB). The nature ofthelqrdrophilic group 
(also known as the "head") provides Ihe most useful means for cat^ri2ing the 
different sui&ctants used in formulations (Ri^er, in Pharmaceuttcdl Dosage Forms^ 
Marcel Dekker, Inc., New Yoik, NY, 1988, p. 285). 

If the sur&ctant molecule is not ionized, it is classified as a nonionic sur&ctant. 
Nonionic surfactants find wide application m pharmaceutical and cosmetic products and 
are usable over a wide range of pH values. In gra^ thdr HLB values range from 2 
to about 18 depending on their structure. Nonionic surfkctants inchide nonionic estars 
such as ethylene glycol esters, propylene glycol esters, glyceryl esters, polyglyceryl 
esters, sorbitan estws, sucrose esters, and etho^qrlated esters. Nonionic alkanolamides 
and ethers such as fatty alcohol ethoxylates, propox^ated alcohols, and 
ethoi^lated/propoxylated block polymers are also included in this class. The 
polyo:iq^etbylene surfactants are the most popular members of the nonionic sur&ctant 
dass. 

If the surfiwtoit molecule carries a negative charge when it is dissolved or 
dispersed in water, the sur&ctant is classified as anionic. Anionic surfiictants include 
carboxylates sudi as soaps, acyl lactylates, ac^ amides of amino adds, esters of sulfiiric 
add such as all^l sul&tes and etho?g^lated alkyl sul&tes, sulfonates sudi as alkyl 
b©izene sulfonates, acyl isethionates, acyl taurates and sulfosucdnates, and phosphates. 
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The most important membm of the aniomc sui&Aant dass are the alkyl sul&tes and 
the soaps. 

If Ihe surfactant molecule carries a positive chaige vfhea it is dissolved or 
(Aspersed in water, the sui&ctant is clashed as cationic. Catiomc suiftctants incbide 

5 quaternary ammomum salts and ethoxylated amii^ The quaternary ammonium salts 
are the most used m^nbers of this class. 

If the surfactant molecule has the ability to carry either a positive or negative 
charge, the surfactant is clashed as amphotmc. Amphoteric surfactants include 
acaylic add derivatives, substituted alkylamides, N-alkylbetaines and phosphatides. 

10 The use of surfactants m drug products, formulations and in enuMons has been 

re^dewed (Rieger, in Pharmaceutical Dosage Fanm^ Marcd Dddcer, Inc., New York, 
NY, 1988, p. 285). 



P^etration Enhancers 

In one embodiment, the present invention employs various penetration enhancers 

15 to effect the effident delivery of nucldc acids, particularly oligonucleotides, to the skin 
of animals. Most drugs are present in solution in both ionized and nonionized forms. 
However, usually only lipid soluble or lipophilic drugs readily cross cell membranes. It 
has been discovered that even non-lipophilic drugs may cross cell membranes if the 
membrane to be crossed is treated with a penetration enhancer. In addition to aiding 

20 the diflfiision of non-lipophilic drugs across cell membranes, penetration enhancers also 
enhance the permeability of lipophilic drugs. 

Penetration enhancers may be classified as bdonging to one of five broad 
cat^ories, 2*e., surfactants^ fatty adds, bile salts, didating agents, and non-chelating 
non-surfactants (Lee et al., Critical Reviews in Therqpeutic Drug Carrier Sjystems^ 

2 5 1991, p.92). Each of the aboye mentioned classes of penetration enhancers are 
described bdow in greater detail. 

Surfactants: In coimection with the present invention, surfactants (or "surface- 
active agents") are chenucal entities which, when dissolved in an aqueous sotation, 
reduce the surface tendon of the solution or the interfadal tendon between the aqueous 
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Reviews in Thercpeutic Drug Carrier System, 1991, page 92; Swinyard, Cluqrter 39 
In: RmingU)n'sP/iannaceuticalSci&ices, 18th Ed., Gennaro, ed.. Mack Publisbing 
Co., Easton, PA, 1990, pages 782-783; Munmidii, Critical Reviews in Thercpeutic 
Drug Carrier Systems, 1990, 7. 1-33; Yamamoto et dl., /. Pharm. Exp, Itter., 1992, 
5 263, 25; Yamashita et al, J. Pharm. Set, 1990, 7P, 579-583). 

Chelating Agents: Chelating agents, as used in connection i^th the present 
invention, can be defined as compounds that remove metallic ions from solution by 
forming complexes therewith, with the result that absorption of oUgonucleotides 
through the mucosa is enhanced. With regards to thdr use as pmetration enhancers in 
1 0 the present invention, chelating agents have the added advantage of also serving as 

DNase inhibitors, as most characterized DNA nucleases require a divalent metal ion for 
catalysis and are thus inhibited by chelating agents (Jarrett, J. Chromatogr., 1993, 618, 
3 15-339). Chelating agents of the invention include but are not limited to disodarai 
etlQflenediaminetetraacetate (EDTA), citric acid, salicylates (e.g., sodium salicylate, 5- 
1 5 methoxy^alicylate and homovanilate), iV-acyl derivatives of collagen, lauretii-9 and 
amino acyl derivatives of beta-diketones (enamme5)(Lee et al.. Critical Reviews in 
Ihenpeuiic Drug Carrier System, 1991, page 92; Miranishi, Critical Reviews in 
Tfiertpeutic Drug Carrier System, 1990, 7, 1-33; Buur et al., J. Control Rel, 1990, 
14. 43-51). 

20 Koxhchelating non-surfactants: As used herein, non-chdating nonrsurfitctant 

penetration enhandng conqaounds can be defined as compounds that demonstrate 
insignificant activity as chdating agents or as sur&ctants but that nonetheless enhance 
absorption of oligonucleotides through the alimentary mucosa (Muranishi, Critical 
Reviews in Thercpeutic Drug Carrier Ifystms, 1990, 7, 1-33). This dass of 

25 penetration enhancers indude, for example, unsaturated cyclic ureas, 1-alk^- and 1- 

aUcenjdazacyclo-alkanone derivatives (Lee et al.. Critical Reviews in Therapeutic Drug 
Carrier Systems, 1991, page 92); and non-steroidal anti-inflammatory agents such as 
diclofenac sodiimi, indomethadn and phenylbutazone (Yamashita etal, J. Pharm 
Pharmacol, 1987, 39, 621-626). 
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Agents that enhance uptake of oligonudeotides at the ceDiilar levd may also be 
added to the pharmaceutical and other conqpoffltioiis of the For 
example, cationic lipids, sudi as lipofectin Qunichi etcd, U.S. Patent No. 5,705,188), 
cationic glycerol derivatives, and potycatiomc molecules, such as polylyane (Lotto et 
5 a/., PCT Application WO 97/3073 1), are also known to enhance the cdhihir iqptake of 
oligonucleotides. 

Other agents may be utilized to enhance the penetration of the administered 
nucleic acids, including glycols such as ethylene glycol and propylene glycol, pyrrols 
sudi as 2-pyrrol, azones, and t^enes such as limonene and menthone. 

10 Carriers 

Certain compositions of the present invention also incorporate carrier 
confounds in the formulation. As used herein, "carrier compound" or "carrier" can 
refe to a nudeic add, or analog thereof which is inert (i.e., does not possess biological 
acthdty /^er se) but is recognized as a nucleic acid by in vivo processes that reduce the 

1 5 bioavaikWlily of a nucleic add having biological activity by, for example, degradii^ the 
biolosically active nucldc add or promoting its removal fiom circulation. The 
coadmmistration of a nuddc add and a carri^ confound, typicatty willi an excess of 
the lattOT substance, can result m a substantial reduction of the amount of nucldc add 
recovered in the liver, Iddn^ or otiier extradrculatoiy reservoirs^ presumably due to 

2 0 competition between the carrier compound and the nuddc add for a common receptor. 
For exanq>le, the recovery of a partially phoq>horothioate oligonucleotide in hepatic 
tissue can be reduced vAen it is coadministered with polyinoamc add, dextran sulfite, 
potycytidic add or 4-acetanndo-4*isotMoc^o-sti]bme-2,2'-disulfom^ add ^£yao et 
al., Antisense JRes. Dev., 1995, J, 115-121; Takakura et al., Antiseme &NucL Acid 

25 DrugDev., 1996, 6, 177-183). 



Exdpients 

In contrast to a carrier compound, a "pharmaceutical carrier" or "excipient" is a 
pharmaceutically acceptable solvent, suspendmg agent or any other pharmacolo^cally 
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inert vehicle for delivering one or more nuddc acids to an ammal. The essdpient may 
be liquid or solid and is selected, vn&i the planned manner of adnmoistralion hi nund^ so 
as to provide for the desired bulk, consistracy, etc. , wbm condrined vnHik a nuddc add 
andtheotherconqponentsofa^enpharmaceuticdconqBositiQn^ Typcal 
5 pharmaceutical carriers indud^ but are not limited to, bindii^ agents (e.g., 

pregdatinized maize standi, poly^^n^pyrrolidone or hydroxypropyi metfa^ceUulose, 
etc); fillers {e.g., lactose and oth^ sizars, nucrocrystalline cdlulose, pectin, gelatin, 
caldum sul&te, ethyl cdhilose, polyacrjdates or cddum l^drogen phosphate, etc); 
lubricants (e.g., magnesium stearate, tdc, dUca, colloidal dlicon dioxide, stearic add, 

1 0 metallic stearates, hydrogeoated v^etable oils, com starch, polyeth^ene glycols, 
sodhmi benzoate, sodmm acetate, etc.); disint^rants (e.g., stardi, sodhun stardi 
g^Srcolate, ete.); and wetting agents (e.g., sodhun lauiyl su^hate, etc.), 

Pharmaceutically accqytable organic or inorganic exdpient suitable for non- 
parenteral admmistration whidi do not ddeteriousl^ react with nuddc adds can also be 

15 used to formulate the compositions of the present inventioa Suitable pharmaceutically 
acceptable carriers mclude, but are not lunited to, water, salt sohitions, alcohols, 
polyethylene glycols, gelatin, lactose, amyiose, magnesmm stearate, talc, silidc add, 
viscous paraflBn, hydroxymethylcellulose, polyvinylpyrrolidone and the like. 

Formulations for topical administration of nucleic adds may include sterile and 

2 0 non-sterile aqueous solutions, non-aqueous solutions in common solvents such as 

alcohols, or solutions of the nucleic acids in liquid or solid oil bases. The solutions may 
also contain buffers, diluents and other suitable additives. Pharmaceutically acceptable 
orgamc or inorganic exdpients suitable for non-parenteral admmistration wMch do not 
ddeteriously react witii nuddc adds can be used. 

2 5 Suitable pharmaceutically acceptable exdpients include, but are not limited to, 

water, salt solutions, alcohol, polyethylene glycols, gdatm, lactose, ams^ose, 
magnedum stearate, talc, dlidc add, viscous parafBn, hydroxymett^lcdhilose, 
polyvinylpyrrolidone and the like. 
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ganddovir, may also be combined jn compositions of the invCTdoa See, graierally, Ihe 
Merck Manucd of Diagnosis and Thercq^^ 15th Ed., Beikow et aL, eds., 1987, 
Rahway, N. I, pages 2499-2506 and 46-49, respectively). Other non-antisense 
chemotherapeutic agents are also within the scope of tWs invention. Two or more 
5 combined compounds may be used together or sequentially. 

In anoth^ related embodiment, compositions of the invention may contain one 
or more antisense compounds, particularly oligonucleotides, targeted to a first nucleic 
add and one or more additional antisaise compoimds targeted to a second nucleic add 
target Numraous examples of antisense compounds are known m the art. Two or more 
1 0 combined compounds may be used tog^er or sequentially. 

The formulation of therapeutic comporitions and their subsequent admmistration 
is bdieved to be within the skill ofthose in ttie art. Dosing is dependent on severity and 
re^onaveness of the disease state to be treated, i^th the course of treatment lasting 
from several days to sevffid months, or until a cure is efiEected or a diminution of the 
15 disease state is achieved. Optfanal dodng sdiedules can be calculated from 

measurements of drug accumulation m the bo(fy of the patiat Persons of ordmaiy 
skill can eaaly determine optimum dosages, dosing methodologies and rq)etitiQn rates. 
Optimum dosages may vary dependioig on the relative potency of individual 
oligonucleotides, and can generally be estimated based on EC50S found to be efifective in 
20 m vitro and m vivo anhnal models. In genml, dosage is from 0.01 ug to 100 g per kg 
of body wdght, and may be given once or more daily, weddy, montiitjr or yearly, or 
even once every 2 to 20 years. Persons of ordinary aJdll in the art can easity estimate 
repetition rates for dosmg based on measured resid^ice times and concentrations of the 
drug in bodily fluids or tissues. Following successful treatment, it may be demrable to 
25 have the patirat undergo maintenance therapy to prevent the recurrence of 4e disease 
state, wherein the oUgonudeotide is administered in maintenance doses, ranging from 
0.01 ug to 100 g pCT kg of body wdght, once or more daily, to once every 20 years. 

While the present invention has been described witti spedfidty in accordance 
with certain of its preferred embodunents, tiie following examples serve only to 
3 0 illustrate the invention and are not mtended to limit the same. 
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EXAMPLES 

Example 1 

Nucleoside Phosphoramidites for Oligonadeotide Synthesis 
Deoxy and 2'-alkoxy amidites 

5 2'-Deoxy and 2*-metho3qr beta-cyanoethyldiisopropyl phosphoraimdites were 

purchased from commerdal sources (e.g. Chemgenes, Needham MA or Glen Research, 
Inc. Sterling VA). Other 2'-0-alkoxy substituted nucleoade amidites are prepared as 
described in U.S. Patent 5,506,351, herdn incorporated by reference. For 
oligonucleotides synthesized u^g 2'-alkoxy amidites, the standard cycle for 

1 0 unmodified oligonucleotides was utilized, except the wait step ato pulse delivery of 
tetrazote and base was increased to 360 seconds. 

Oligonudeotides containmg 5-methyl-2'-deoxycytidine (5-Me-C) nucleotides 
were syndie^zed according to published methods [Sanghvi, et. aL, Nucleic Acids 
Research, 1993, 27, 3197-3203] usmg commerdally available phosphoiamitftes (Glen 

15 Research, Sterling VA or ChemGenes, Needham MA). 

2'*Ilnoro amidites 

2'-V1uorodeos7adenosine amidites 

2'-ftuoro oHgonudeotides were synthesized as described prefvioudy [Kawasaki, 
et. al., X Med Chem, 1993, 36, 83 1-841] and United States patent 5,670,633, herem 

2 0 incorporated by reference. Bri^y, the protected nudeoade N6-bOTZoyl-2'-deo3q^-2*- 
fluoroadenosine was qrathesized utiliang commercially available 9-betarI>- 
arabinofuranosyladenine as starting material and by modifymg literature procedures 
whereby the 2'-alpha-fluoro atom is introduced by a S^-displacement of a 2'-beta- 
trityl group. Thus N6-benzoyl-9-beta-D-arabinofiiranosyladenine was selectively 

2 5 protected in moderate yield as the 3*,5'-ditetrahydropyranyl (IHP) intermediate. 

Deprotection of the THP and N6-benzoyl groups was accomplished uang standard 
methodologies and standard methods were used to obtain the 5 -dimethoxytrityl- 
(DMT) and S'-DMT-S'-phosphoramidite mtermediates. 
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2'-Ituorodeoxjrgiiaiiosine 

The symlieas of 2'-deoxy-2 -fliicnrogpanosiiie vm aoconqdished using 
tetraisoprop^dialoxaii^ (TPDS) protected 9-beta4)-aial»nofiiraiiosylgiiaii^ as 
starting material, and conver^on to tbe intennediate diisobutyryl- 
arabinofuranosylguanoane. Deprotecdon of the TPDS group was Mowed by 
protecdon of the hydro^q^l group with TEIP to give diisobu^ di-THP protected 
arabmofuranosfylguanme. Sdective 0-deaq4ation and trifiadon was Mowed by 
treatment of the crude product widi fluoride, then deprotection of the TEIP groups. 
Standard methodologies were used to obtain the S'-DMT- and S'-DMT-S*- 



10 



2'-Fliioroaridine 

Synthesis of 2'-deoxy-2'-fluorouridine was accomplished by the modification of 
a literature procedure in \i^ch 2,2 -anhydro-l-beta-D-arabinofuranos34uradl was 
treated with 70% hydrogen fluoride-pyridine. Standard procedures were used to obtain 
15 the 5'-DMT and 5 -DMT-S'phosphoraniidites. 

2'-FIuorodeoxycytidine 

2*-deoxy-2 -fluorocytidme was synthesized via animation of 2'-deoxy-2- 
fluorouridine, followed by selective protection to give N4-benzxiyl-2'-deoxy-2 - 
fluorocytidine. Standard procedures were used to obtain the S'-DMT and 5 -DMT- 

20 



2'-O^2-Me<]i0^ethyl) modified amidites 

2'-0-Methoxyethyl-substitated nudeoade amidites are prepared as Mows, or 
alteraatively, as per the methods of Martin, P., Helvetica Chimica Acta, 1995, 75, 486- 
504. 



25 
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2,2**A]ihydro[l-(beta-])-a»binofvimoj^^)^ 
S-Metbyluridme (ribosjdftynune, commercially available tlnou^ Yamasa, 
Choshi, Japan) (72.0 g, 0.279 M), diphenylcaibonate (90.0 g, 0.420 M) and sodium 
bicaibonate (2.0 g, 0.024 M) were added to DMF (300 mL). The mixture was heated 

5 to reflux, with stirring, allowing the evoh^ed carbon dioxide gas to be rdeased in a 

controlled manner. After 1 hour, the slightly darkened sohition was concentrated under 
reduced pressure. The resuWng syrup was poured into diethylether (2.5 L), with 
stirring. The product formed a gum. The ether was decanted and the reffldue was 
dissolved in a minimum amount of methanol (ca. 400 mL). The sohition was poured 

10 into fresh ether (2.5 L) to yield a stiff gum. The ether was decanted and the gum was 
dried in a vacuum oven (60 C at 1 mm Bfe for 24 h) to g;ve a solid that was crushed to 
a light tan powder (57 g, 85% crude yield). The NMR spectrum was conastent with 
the structure, contammated with phenol as its sodhim salt (ca. 5%). The material was 
used as is for further reactions (or it can be purified fijrther by column chromatography 

1 5 uang a gradient of methanol in ethyl acetate (10*25%) to g^e a white solid, nq> 222- 

rc), 

2*-O-Meth037ethyl-5-methyhiriduie 

2,2'-Anhydro-5-methyhiridine (195 g, 0.81 M), tris(2-methoxyethyl)borate (23 1 
g, 0.98 and 2-metho3grethanol (1.2 L) were added to a 2 L st^ 

20 vessd and placed in a pxe-heated oil bath at leo^'C. After beating for 48 hours at ISS- 
160**C» the vessd was opened and the solution evaporated to dryness and triturated 
with MeOH (200 mL). The readue was suspended m hot acetone (1 L). Theinsohible 
salts were ffltered, washed with acetone (150 niL) and the fihrateevq)or^ The 
readue (280 g) was dssoh^ in CH3CN (600 inL) and evaporated. A silica ^ cohunn 

25 (3 kg) was packed in CH^Cyacetone/MeOH (20:5:3) containing 0.5% EtaNHL The 
readue was dissoh^ed in CH^Clj (250 niL) and adsorbed onto sHca (150 g) prior to 
loadmg onto the column. The product was eluted with the pacldng solvmt to give 160 
g (63%) of product. Additional material was obtained by reworidng impure fractions. 
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2'-0-Metlioqretlq^S'-OHlimeflioxytrityl-5-meth^ 
2!-<)-MBthc99ed^S-me%]uridmB (160 g, 0.S06 M) was co-evqiOTated with 
pyridme (250 mL) and the dried nsiduedi8S(dvedmiq^ Afirstafiquotof 
dimeilioxytriljd ddoride (94.3 g, 0.278 M) was added and ^ 
5 teiiq>eratiire for one hew. A second aliqu^ 

M) was added and the reaction stiired fbr an additional one hour. Methanol (170 mL) 
was Oien added to st(9 the reaction. HPLC showed fte presence (tfapproximatdy 
70% product. The soWait was evaporated and triturated ynlhCH^CN (200 mL). The 
residue was diss6h«d in CHC^ (1.5 L) and extracted with 2x500 mL of saturated 
10 NaHCOj and 2x500 niL of saturated NaCl. The organic phase was dried over NajSO*, 
filtered and evi?)orated. 275 gofreaduewasohtaned. The readue was purified on a 
3.5 ahca cohinm, packed and ehited with EtOAc/hexane^acetme (5:5: 1) 
containnig0.5%Et3'NH. The pure fractions were evtqwrated to gjive 164 g of product 
Approximately 20 g additiraial was obtamed fiiomtiie icqiure firactions to give atotal 
15 yield of 183 g (57%). 

3'-0-Ace^I-2'-0-methojyefliyU5'-OKlimethojqrtrityl-5-mettiyliM 

2'-O-Meflioxyetliyl-5'-0-dimetiioxytntyl-5-mefliyhmdine (106 g, 0.167 M), 
DMF/pyridine (750 mL of a 3 : 1 mixture prepared from 562 mL of DMF and 188 mL of 
pyridine) and acetic anhydride (24.38 mL, 0.258 M) were comlrined and stirred at room 

2 0 tmporature for 24 hours. The reaction was momtored by TLC by first quenching the 
TLC sample witii the addition of MeOH. Upon completion of the reaction, as judged 
by TLC, MeOH (50 mL) was added and the mixture evirated at SS'C. The readue 
was dissolved in CHaj (800 mL) and extracted witii 2x200 mL of saturated sodmm 
Wcari)onateand2x200mL of saturated NaQ. The wat» layers were back extracted 

25 wifli200inL ofCHCl3. The combined organics were dried wUisodhimsulfete and 
evirated to give 122 gofreadue(an)rox. 90% product). The readue was purified 
on a 3.5 kg silica &i cohmm and eluted uang£tOAc/hexane(4:l). Pure product 
fractions were evaporated to yield 96 g (84%). An additional 1.5 g was recovered 
from later fractions. 
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3*-<)-A6etyl-2'-()-mefhoxyefliyl-S*-0-dimea 
triaaBolenridine 

A first sohidon was prqjared by dissolving 3'-0-ac^-2'-0-iiieflioxyefliyi-y^ 
diiiurthoxytntyl-S-me%luridiiie (96 g, 0.144 M) in CHsCNf (700 niL) and set aside. 
Trieth^amine (189 ml^ 1.44 M) was added to a solution of triazole (90 g, 1.3 M) in 
CB^CN (1 L), cooled to -5°C and stirred forO.5 huang anoveihead stirrer. POCI3 
was added dropwise, over a 30 nmiutep^od, to tibie stirred solution m a int ai ne d at 0- 
lOX, and the resuhing mixture stin-ed for an additional 2 hom^ The first solution was 
added dropwise, over a 45 minute period, to the latter sohition. The resulting reaction 
mixture was stored ovendght ma cold room. Salts were filtered fi:om the reaction 
mixture and the solution was evaporated. The residue was dissolved in EtOAc (1 L) 
and the msoluble solids were removed by filtration. The filtrate was washed wifli 
1x300 mL of NaHCOa and 2x300 mL of saturated NaCl, dried ov©r sodium sul&te and 
evaporated. The readue was triturated with EtOAc to give the tide compound. 

2'-0-Meth03grethyl-5'-0-dimethoxytri^l-5-mefhylcyti^^ 
A solution of 3'-0-acetyl-2'"O-metiioxyethyl-5'-O-dimetiiO5jytrityl-^ 
triazoleuridine (103 g, 0.141 M) in dioxane (500 mL) and NH4OH (30 mL) was stirred 
at room temperature for 2 hours. The dioxane solution was evaporated and the residue 
azeotroped with MeOH (2x200 mL). The residue was dissolved in MeOH (300 mL) 
and transferred to a 2 liter stamless steel pressure vessel. MeOH (400 mL) saturated 
witii NH3 gas was added and tiie vessel heated to 1 00 ° C for 2 hours (TLC showed 
conqilete conv^on). The vessd contents were evaporated to dryness and tiie residue 
was dissolved in EtOAc (SCO mL) and washed once witii saturated NaCl (200 mL). 
The organics were dried over sodmm sulfiite and the solvent was evaporated to gjve 85 
g (95%) of the titie compound. 

N4-Benzoyl-2'-0-methoxyethyl-5'-OHlnnethoxytri^ 

2'-0-Meflio5^efliyl-5'-0-dimettioxytrityl-5-m^lcytidine (85 & 0.134 M) was 
dissolved in DMF (800 niL) and benzoic anhydride (37.2 g, 0.165 M) was added wifli 
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stiiring. After stining for 3 hours, TLC showed the reacdon to be approximately 95% 
complete. The solvent was evaporated and the readueazeotro^ 
mL). Theredduewasdissohfedinaia3(700mL)ande}d^^ 
NaHCOa (2x300 inL) and saturated NaCl (2x300 mL), dried over MgS04 and 
5 evaporated to give a re^e (96 g). Thereaduewascfaromatographedona l.Skg 
s3icacohmmusmgEtOAG/hexane(l:l) containing 0.5% Bt^NH as the dutingsoWent. 
The pure product fractions were evaporated to give 90 g (90%) of the title compound. 



N4-BeiizoyI-2**0-m^ozyethyl-5*-0-Hlimediox^^ 
amidite 

1 0 N4-Benzoyl-2-0-methoxyethjd-5'-0-^etho^rtrity^ (74 g, 

0.10 M) was dissolved in CHjClj (1 L). Tetrazole diisopropylamine (7.1 g) and 2- 
cyanoethoxy-tetra(isopropyl)phosphite (40.5 mL, 0.123 M) were added with stirring, 
under a nitrogen atmosphere. The resulting nuxture was stiired for 20 hours at room 
temperature (TLC showed the reaction to be 95% complete). The reaction nuxture 

1 5 was extracted with saturated NaHCOs (1x300 mL) and saturated NaCl (3x300 mL). 

The aqueous washes were back-extracted with CH2CI2 (300 mL), and the extracts were 
combined, dried over MgS04 and concentrated. The residue obtained was 
chromatographed on a 1.5 kg silica column uang EtOAc/hexane (3:1) as the eluting 
solvent. The pure fractions were combmed to give 90.6 g (87%) of tiie tide compound. 



2 0 2'-0-(Aminooxyethyl) nucleoside amidites and 2'-0-(dimethylaminooxyethyI) 
nudeoside amidites 



2*-<(Dimeffayiaminoox7etho3y) nudeoside amidites 

2'-(Dimetii:^anmiooxyeUioxy) nudeo^de amidites [also known in the art as 2*- 
0-(dhnetfaylaminooxyetfayl) nucleoside amidites] are prepared as described m the 
2 5 following paragrs^hs. Adenoane, cytidine and guanoane nudeodde amidites are 

prepared amilarly to the thymidine (5-methyluridine) except the Gcocyclic ammes are 
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protected ^vith a benzoyl moiety in tibe case of adenosine and qrtidine and with 
isobutyiyl in the case of guanoane. 

S'-0-tert-Biityldiphenylsilyl-0^-r-anhydro-5-meth^^ 

0^-2'-anhydro-5-methyluridine (Pro. Bio. Sint., Varese, Italy, lOO.Og, 0.416 
5 mmol), dimethylaminopyridine (0.66g, O.OlSeq, 0.0054inmol) were dissolved in dry 
pyridine (500 ml) at ambient temperature under an argon atmosphere and with 
mechanical stirring. /ert-Butyldiphenylchlorosilane (125.8g, 119.0mL, l.leq, 
0.458mmol) was added in one portion. The reaction was stirred for 16 h at ambient 
t«iq)erature. TLC (Rf 0.22, ethyl acetate) indicated a complete reactioa The solution 
1 0 was concentrated under reduced pressure to a thick oil. This was partitioned between 
diddoromethane (1 L) and saturated sodium bicarbonate (2x1 L) and brine (1 L). The 
organic layer was dried over sodium sul&te and concentrated under reduced pressure 
toatbickoil. The oil was dissolved in a 1:1 mixture ofethylaceMe and e%l 
(600mL) and the solution was cooled to -10"C. The resuWng aystalline product was 
15 coOected by filtration, washed witii eti^l ether (3x200 mL) and dried (40°C, 1mm Hg, 
24h)tol49g(74.8%)ofwlutesolid TLC and NMR were conastentwiBi pure 
product. 

5'-^tert-Butyldiphrayls]fyl*2*-(H2-hydroxyrt^ 

In a 2 L stainless sted, unstuied pressure reactor was added borane in 

20 tetrahydrofiuw (1.0 M, 2.0 eq, 622 mL). In the fiune hood and with manual stirring, 
etiiylene glycol (3 5 0 mL, excess) was added cautiously at first until the evohition of 
hydrogen gas siibrided. 5'-<)-tert-Butj4diphen3d8ilyl-0^-2'-anhydro-5-meth3duri 
(149 g, 0.3 11 mol) and sodhun bicarbonate (0.074 g, 0.003 cq) were added with 
manual stirring. The reactor was sealed and heated in an dlbatili until an internal 

2 5 temperature of 160 was reached and then maintained for 1 6 h (pressure < 100 psig). 
The reaction vessel was cooled to ambient and opened. TLC (Rf 0.67 for desired 
product and Rf 0.82 for ara-T side product, ethyl acetate) mdicated about 70% 
conversion to the product. In order to avoid additional side product formation, the 
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reaction was stopped, conceiitrated under reduced pressure (10 to ImmH^ in a warm 
water bath (40-100°C) with the more extreme con<fitions used to remove Ifae elfaj^aie 
glycol. [Alternatively, once the low boiling solvent is gone, the remaining solution can 
be partitioned between ethyl acetate and water. The product will be in the orgamc 

5 phase.] The residue was purified by column chromatography (2kg silica gel, etfiyl 
acetate-hexanes gradient 1:1 to 4:1). The appropriate fractions were combined, 
stripped and dried to product as a white crisp foam (84g, 50%), contaminated starting 
material (17.4g) and pure reusable starting material 20g. The yield based on starting 
material less pure recovered starting mateSal was 58%. TLC and NMR were 

1 0 consistent with 99% pure product. 

2'-OKl2-phthalimidoxy)cthyI]-SW-butyldiphenylsi^yl-5-methy^^ 
5*-0-t«t-Butyldiphenylsayl-2*-0<2-hydroxyeaiyl)-5-me% 
36.98mmol) was mixed wifli triphMylphosphine (1 1.63g, 44.36mmol) and N- 
lqfdroxyphthaIimide(7.24g,44.36mmol). It was then dried over P2O5 under high 

1 5 vacuum for two days at 40°C. The reaction mbcture was fhished with aigon and dry 
THF (369.8niL, Aldrich^'sure seal botde) was added to get a dear sohition. Diethyl- 
azodicarbox^ate (6.98niL, 44.36mmol) was added dropwise to the reaction mixture. 
The rate of addition is mamtained such that resulting deep red coloration is just 
discharged before adding the next drop. Aft^ the adcfition was conq>lete^ the reaction 

20 was stirred for 4 hrs. By that time TLC showed the conq)letion of the reaction 
(etiQ4acetate:hexane, 60:40). The solvent was evq)orated in vacuum. Reddue 
obtamed was placed on a flash cohmm and duted witii ethyl acetate:hexane (60:40), to 
get 2'-0-([2-phthalimidoxy)ed^^S'~^butyldiphen^atyl-S-metl9^^ as wUte foam 
(21.819 g, 86%). 

25 5'-(>-/crt-butyldiphcnylsayI-2'-0-[(2-fomadoximmooxy)ethyIl-^^ 

2'-0<[2-phthalimidoxy)etilyl]-5'-^butyldiphenylsilyl-5-meflly^ 
4.5mmol) was dissolved in dry CH2CI2 (4.5mL) and metiiylhydraane (300mL, 
4.64mmol) was added dropwise at-10**C to 0°C. After 1 h tiie mfacture was filtered, 
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fhe filbate was ivashed with ice cold CH2CI2 and the combmed organic phase ^vas 
wadied with water, biine and dried over anlqr^^ Thesobtion^was 
conceotrated to ^ 2'-0-(ammoo:9etfayl) tl^midin^ wUdi was then dissolved in 
MeOH (67.5mL). To this formalddiyde (20% aqueous sohition, w/w, 1.1 eq.) was 
5 added and the resultii^g mixture was strirredfe Solvent was removed imd«r 
vacuum; residue chromatographedto get 5*-0-/ert-butyldiphmylolyl-2'-C)-[(2- 
fonnadoximinooxy) etbyQ-S-methyluriduie as wUte foam (1.95 g, 78%). 

S'-O-to^-Butyidiphenylsilyl-y-O-lNJJ-^u^ 
methytauridine 

10 5'-0-fert-butyldiphenylsilyl-2'-0-[(2-fonnadoxin^ 

(1 .77g, 3 . 12mmol) was dissolved in a solution of IM pyridinhmi p-toluenesulfonate 
(PPTS) in dry MeOH (30.6mL). Sodmm cyanoborohydride (0.39& 6.l3mmol) was 
added to this solution at md& inert atmosphere. The reaction mixture was 
stirred for 10 minutes at 10°C After that the reaction vessel was removed from the ice 

1 5 bath and stirred at room temperature for 2 h, the reaction monitored by TLC (5% 

MeOH in CH^Cy. Aqueous NaHCOj solution (5%, lOmL) was added and extracted 
with ethyl acetate (2x20mL). Ethyl acetate phase was dried over anhydrous Na2S04, 
evaporated to dryness. Residue was dissolved in a sohition of IM PPTS in MeOH 
(30.6n!L). Fonnaldehyde (20% w/w, 30mL, 3.37mmol) was added and tiie reaction 

2 0 mixture was stirred at room temperature for 1 0 minutes. Reaction mixture cooled to 
10*^0 in an ice bath, sodium cyanoborohydride (0.39g, 6.13nmiol) was added and 
reaction mixture stirred at 10*^0 for 10 minutes. After 10 minutes, the reaction mixture 
was removed from the ice bati^ and stirred at room tempraature for 2 hrs. Tothe 
reaction mbcture S% NaHCOs (2SmL) sohition was added and extracted with etiiyl 

25 acetate (2x2SmL). Ethyl acetate Iqrer was dried over anhydrous Na2S04 and 
evapomted to dryness . The residue obtamed was purified by flash column 
chromatograplqr and ehjted whh 5% MeOH in CH2CI2 to get y-O-tert- 
butyldipheiQrlsilyl-2*-0-|N,N^fcneflq4^^ as a white feam 

(14.6g, 80%). 
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2'-(Hdimetliylaiiiinooxyethyl)-5-me^ 

Triettq^amine trihydiofluoride (3.91ixdU 24.QmmoO was dissolved in diy THF 

and trie%lamme (1.67mL, 12nimol, dry, kept over KOH), TWs nuxtuie of 
triethyiainiiie-2HF was then added to 5'•0-^Br^butyld^phenylffllyl-2 -(>-p^^ 
dime%lanimooxyethyl]-5-me%liiridme (1.40g, 2,4mmoI) and stiired at room 
temperature for 24 hrs. Reaction was monitored by TLC (5% MeOH in CH^Cy. 
Solvent was removed under vacanun and the residue placed on a flash column and 
eluted with 10% MeOH in CH2CI2 to get 2'-0<dme%laminooxyeflQrl)-5- 
methyluridine (766nig, 92.5%). 

5'-0-DMT-2'-0-(dimethylaminooxyethyI)-5-methyluridine 
2'-0-(dimethylaminooxyethyl)-5-methyluii(Bne (750mg, 2.17mmol) was dried 
over P2O5 under high vacuum overnight at 40°C. It was then co-evaporated with 
anhydrous pyridine (20mL). The residue obtained was dissolved m pyridine (1 ImL) 
under argon atnnosph^. 4-dimethylaminopyridine (26.Smg, 2.60mmol), 4,4 - 
dhnethojqrtri^l chloride (880mg, 2.60mmol) was added to the mixture and the reaction 
mixture was stirred at room temp^ature until all of the starting material disappeared. 
Pyridine was removed under vacuum and the re^due diromatographed and eluted with 
10% MeOH in CH2CI2 (contafaung a few drops of pyridine) to get 5'-0-DMT-2'-0- 
(dimetlq^ammo-oxyeayi)-S-m6tivh]ri^e (l.lSg, 80%). 

5'-0-DMT-y-0-(2-NJ?-dimethylaiiiinoo3^ctI^ 

S*-<>-DMr-2'-0<dkDetl9laminoo3greth^ 1.67mmor) 
was co-evaporated with tohiene(20mL). ToAereadueNJJ-diisoprop^amine 
tetrazonide (0.29g, 1.67mmol) was added and dried ovct P2O5 under high vacuum 
overnight at 40"C. Then the reaction nrixture was dissolved in anhydnw^ 
(8.4mL) and 2-cyanoethy^N,N,N^N^-tet^ai8opropylphosphoramidite (2.12niL, 
6.08mmol) was added. The reaction nuxture was stirred at ambient temperature for 4 
hrs under inert atmosphere. The progress of the reaction was monitored by TLC 
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(hexaiie:etbyl acetate 1:1). The soWeiA was evaporated, then thereat 
mefM<u:«^(70mL) and washed w^ BHq/laGetate 
layer was dried over anhydrous Na2S04 and concent^^ Readue obtained was 
cfaromatographed (eth^ acetate as eluent) to get S'-0-DMr-2'-0-<2-N;^- 
5 dimeQ]ylaminooxyetbyi>S-niethyluri^ 

diisopropyiphosphoramidite] as a foam (1.04g, 74.9%). 



2*-(Aininoo37eliioxy) nucleoside amidites 

2*-(Ainmooxyetho?7) nudeoade amidites [also known in the art as 2'-0- 
(aminooxyethyl) nudeoade anudites] are prepared as described in the following 
1 0 paragraphs. Adenosine, cytidine and tt^midine nucleoside anii(fites are prepared 
similariy. 

N2-isobutyiyl-6-0-diphenylcarbamoyl-2'-0-(2-ethylacctyI)-5'-C>-( 

dimetho37trityOgaanosine-3'-*[(2-cyanoethyi)-N^- 

diisopropyiphosphoramidite] 

1 5 The 2 -O-aminooxyetltyl guanosine analog may be obtained by selective 2-0- 

alkylation of diaminopurine riboside. Miltigram quantities of diaminopurine riboside 
may be purchased from Schering AG (Berlin) to provide 2'-0'-(2-ethylacetyl) 
diaminopurine riboside along with a minor amount of the 3 -0-isomer. 2 -0-(2- 
eth)dacetyl) diaminopurine riboside may be resolved and converted to 2 -0-(2- 

2 0 ethylacetyl)guanosine by treatment with adenoane deaminase. (McGee, D. P. C, 
Cook, P. D.,Gumosso,C. J., WO 94/02501 Al 940203.) Standard protection 
procedures should afiford 2'-O-(2-6tl9lacet^)-5'-O-(4,4'-dimeth0xytrityl)guanoa^^ and 
2-N-isobulyiyl'^0-dipheivlcaibamo^-2'-OK2-ethy^^ 
dunethoxytrityQguanoane whidi mdy be reduced to provide 2-N4sobutyryl-6-0- 

2 5 dipheiq4caibamoyl-2'-0-(2-etlq1ace^5'-0-<4,4'^ As before 

tibe hydroxyl group may be displaced by N-hydroxyphfhalimide via a Mtsunobu 
reaction, and the protected nudeoside may phosphitylated as usual to yidd 2-N- 
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isobutyiyW-0-diphenylcarbamoyl-2*-0-(2-etIq^^^ 
dimethoxytrityOguanosm&-3-[(2-K5yanoe% 



2*-diiiiethylamuioethoxyethoiy (2'-DMA£OE) nucleoside amidites 

2'-dimethylaniinoethoxyethpxy nucleoade amidhes (ako known in Hie art as 2 - 
5 O-dimethylaminoethoxyethyl, i.e., 2»-0-CH2-0-CH2.N(CH2)2, or 2'-DMAEOE 

nucleoside amidites) are prepared as follows. Other nucleo^e amidites are prepared 
similarly. 



2'-0-[2(2--N,N-dimethylanunoethoxy)ethyl]-S-meth3l uridine 

2[2-(Dimeflqrlamino)ethoxy]etlianol (Aldrich, 6,66 g, 50 mmol) is slowly added 

10 to a solution of borane in tetrahydro&ran (1 M, 10 mL, 10 mmol) with stirring m a 100 
mL bomb. Hydrogen gas evolves as the solid dissolves. 0^.,2'-anhydro-5-methyhiridme 
(1 .2 g S mmol), and sodium bic^onate (2.5 mg) are added and the bomb is sealed, 
placed in an oil bath and heated to 155''C for 26 hours. The bomb is cooled to room 
t»q)erature and opened. The crude solution is concentrated and the residue 

15 partitioned between water (200 mL) and hexanes (200 mL). The excess phenol is 
e^ctracted into the hexane layer. The aqueous layer is extracted with ethyl acetate 
(3x200 mL) and the combined organic lasers are washed once with water, dried over 
ani^drous sodium sul&te and cono^itrated. The reddue is columned on dica gel 
usmg methanolAnethylene diloride 1:20 (which has 2% tiieihylanune) as the du«t. As 

20 the column fractions are conc^itrated a colorless solid forms vAadx is collected to girve 
the title compound as a wlute solid. 



5'-0-dimethoi^tyi-2*-0-[2(2-N,NHlimediylamino^ cthyOl-S-mcttiji 
uriduie 

To 0.5 g (1.3 mmol) of 2'-0-[2(2-N,N-dunethylaminoethoxy)etlQrl)]-5-methyl 
2 5 uridine in anhydrous pyridine (8 mL), triethylamine (0.36 mL) and dimetho^qrtrityl 
chloride (DMT-Cl, 0.87 g, 2 eq.) are added and stirred for 1 hour. The reaction 
mfacture is poured into water (200 mL) and extracted with CHjClj (2x200 mL). The 



wo 02/10378 



PCTAJSOl/23874 



- 52 - 

combined CH^Cl^ layers are mshed with saturated NaHCO, sohtioii. Mowed by 
saturated NaCl solution and dried over anhydrous sodium sulfidB. Evaporation of the 
solvent followed by silica gel chromatography using MeOacaBtClaiEtjN (20:1, vA^, 
with 1% trieth^amine) ^ves the title compound. 

5 5'-0-I>imethoxytiityl-2'-0-[2(2-NJN-dimethyiam 

methyl uridme-3*-0-(cyanoethyl-N,N-diisopropyl)phosphoramidite 

Diisopropylaminotetrazolide (0.6 g) and 2-cyanoethoxy-N,N-diisopropyl 
phosphoramidite (1.1 mL, 2 eq.) are added to a sohition of 5'-(>-dimetiioxytrityl-2'-0- 
[2(2-N,N-dimefhylaminoetiioxy)etiiyl)]-5-methyluridine (2.17 g, 3 mmol) dissolved in 
10 d^Clj (20 mL) under an atmosphere of argon. The reaction mixture is stirred 

overnight and the solvent evaporated. The ratting residue is purified by silica gd 
flash column chromatography witii ethyl acetate as the duent to give the title 
compound. 



Example 2 

1 5 OligODodeotide synthesis 

Unsubstituted and substituted phosphodiester 0^=0) oligonudeotides are 
synthesized on an automated DNA synthesizer (Applied Biosystems modd 380B) using 
standard phosphoramidite dianistry with oxidation by iodine. 

PhosphorotUoates C^S) Bie synthesized as for the phosphodiester 

2 0 oligonucleotides except tiie standard oxidation bottie was replaced by 0.2 M solution of 
3H-l,2-benzoditbiole-3-one l,l-dio}dde in acetomtrile for the s^iwise tluation of the 
phosphite Imkages. The tiuation wait stq) was increased to 68 sec and was Mowed by 
the capping step. After deavage fix>m the CPG cdumn and debloddng m concentrated 
ammonium hydroxide at SS^'C (18 h), the oligonudeotides were purified by 

2 5 predpitating twice with 2.5 volumes of ethanol fiom a 0.5 M NaCl sohition. 

Phosphinate oligonucleotides are prepared as described in U.S. Patent 5,508,270, 
herein incorporated by reference. 
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Alkyl phosphonate oligosudeotides aie prqjared as described in U.S. tdXesA 
4,469,863, herm incorponEted by reference. 

3'-Deoxy-3'-meihylene phosphonate oligonucleotides are prepared as described 
in U.S. Patents 5,610,289 or 5,625,050, herdn incorporated by reference. 
5 Phosphoramidtte oligonucleotides are prepared as described in U.S. Patrat, 

5,256,775 or U.S. Patent 5,366,878, herein incorporated by refermce. 

Alkylphosphonothioate oligonucleotides are prepared as described in published 
PCX appUcations PCT/US94/00902 and PCT/US93/06976 (pubUshed as WO 94/17093 
and WO 94/02499, respectively), herdn incorporated by reference. 
1 0 3 -Deoxy-3 -amino phosphoramidate oligonucleotides are prepared as described 

in U.S. Patent 5,476,925, herein incorporated by reference. 

Phosphotriester oligonudeotides are prq)ared as described in U.S. Patent 
5,023,243, herem mcorporated by reference. 

Borano phosphate oligonucleotides are prepared as described m U.S. Patents 
15 5,130,302 and 5,177,198, both h^dn incorporated by refi^ce. 

Examples 

OKgonudeoside Syntbesis 

Metbylenemeth^inuno linked oligonudeosides^ also identified as MMI linked 
oligonucleosides, metfaylenedimetbylhydrazo linked oligonudeoddes, also identified as 
2 0 MDH linked oligonucleo^des^ and metfaylenecaibonyianuno finked ofigonudeoddes, 
also identified as aniide-3 linked ofigonudeosides, and methyl^eaminocarbonyl linked 
oligonucleosides, also identified as aniide-4 linked ofigonudeosides, as wdl as mixed 
backbone conqpounds having, fer instance, altematingMMI andP=0 orP=S finkages 
are prepared as described m U.S. Patents 5,378,825, 5,386,023, 5,489,677, 5,602,240 
25 and 5,610,289, all of v^ch are herdn incorporated by r^rence. 

Fonnacetal and tUofbrmacetal finked ofigonucleoddes are prepared as 
described in U.S. Patents 5,264,562 and 5,264,564, herdn incorporated by reference. 

Ethylene oxide finked ofigonucleoddes are prepared as described m U.S. Patent 
5,223,618, herein incorporated by refi^ence. 
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Example 4 
PNA Syndiesis 

Peptide nucleic acids (FNAs) are prepared in accordance wifh any of the 
various procedures referred to in Peptide Nucleic Adds (PNA): Synthesis, Properties 
and Potential Applications, Bioorgcanc &Medicmal Chemistry^ 1996, 4, 5-23. They 
may also be prepared in accordance with U.S. Patents 5,539,082, 5,700,922, and 
5,719,262, herein mcorporated by reference. 

Example 5 

Synthesis of Chimeric Oligonucleotides 

Chimeric oligonucleotides, oligonudeosides or mbced 
oligonucleotides/oligonucleosides of the mvention can be of several different types. 
These mdude a first type wherein the "gi^" segment of tinked nucleosides is positioned 
between 5' and 3' "wmg" segments of Imked nucleosides and a second "open end" type 
v^erdn tiie "gap" segment is located at dthra: the 3' or the 5' terminus of the oligomeric 
con9)ound. Oligonudeotides of the first type are also known m the art as "gapmers" or 
gapped oligonudeotides. Oligonudeotides of the second type are also known in the art 
as "hemimers" or "wingmers". 

[2*-0-Me]-[2'-deoxy]-[2*-0-Me] Chimeric Phosphorotiiioate 

Oligonudeotides 

Chimeric oligonudeotides havmg 2 -0-alkyl phosphorotluoate and 2'-deo:qr 
phosphorothioate oligonudeotide segments are synthenzed usmg an Applied 
Biosystems automated DNA ^thetizer Modd 380B, as above. Oligonudeotides are 
syntheazed uang the automated syntiiedzer and 2'-4eoxy-S'-<]unetiioxytri^-3'--0- 
phosphoramidite fijr the DNA portion and 5'-dmieth03^tyl-2'-0-mefliyW-0- 
phosphoramidite for 5' and 3' wngs. The standard synthesis cycle is modified by 
increasing the wait step after the delivery of tetrazole and base to 600 s rq>eated fi3ur 
times for KNA and twice for 2*-0-mettiyl. The fUUy protected oligonucleotide is 
cleaved firom the support and the phosphate group is deprotected in 3 :1 
ammonia/ethanol at room temperature overnight then lyophilized to dryness. 



02/10378 



PCTAISOl/23874 



- 55 - 

Treatment m methanolic ammniffa for 24 hrs at room t^i^erature is thm done to 
de|m>te(«aU bases and sample iTims again lyopU^^ Tliepdletis 
resuspended in IM TBAF in THF for 24 his at room temperature to deprotect the 2* 
pomticms. The reaction is then quenched ^vith IMTBAA and the sanqile is ft 
reduced to 1/2 volume by rotovac before being desalted on a G2S size exchifflon 
column. The oligo recovered is then analyzed spectrophotometrically for yield and for 
purity by capillary electrophoresis and by mass spectrometry. 

[2'-(H2^Methoxyethyl)H[rHleoxyH[2'4>-(Meth^ Qiimeric 
PhosphorotUoate Oligonucleotides 

[2'-0-(2.methoxyethyi)H2'-deoxyH-2'<Kmetha^ chimeric 
phosphorothioate oligonucleotides were prepared as per the procedure above for the 
2'-0-methyl chfaneric oligonudeotide, with the substitution of 2'-0-(methoxyefliyl) 
amidites for the 2'-0-methyl amidites. 

[2'-0-(2-Mcthoxyethyl)Phosphodiester]-[2'-deoxyPhosphorothioate]-(2'- 
0-(2"Methoxyethyl) Phosphodiester] Chimeric Oligonucleotides 

[2*-0-(2-mettioxyethyI phosphodiester]-[2'-deo5qr phosphorothioateH2*-0- 
(methoxyethyO.phosphodiester] chimeric oligonucleotides are prepared as per the 
above procedure for the 2'-0-metiQrl chhnmc oligonucleotide with the substitution of 
2'-0-(meflioxyethyl) amidites for the 2'-0-methyl amidites, oxidization wifli iodine to 
generate the phosphodiest^ intemudeotide linkages within the wmg portions of the 
dumeric structures and sul&rizationiitiliang 3JEI-1,2 benzodithiole-3-one 1,1 dioxide 
OSeaucage Reagent) to generate the phoq)horothioatemtenmdeotide linkages for the 
center gap. 

Other dumeric oligonudeotides^ dmneric oligonudeoades and mixed dumeric 
oligonudeotides/oligonucleoddes are syntheazed accordiiig to United States patent 
5,623,065, herdn mcorporated by ref^ence. 
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Example 6 

Ofigonadeotide Isolation 

After cleavage from the controlled pore glass cohimn (Applied Biosystems) and 
deblocking in concentrated ammomum hydroxide at SS'^C for 18 hours, the 

5 oligonudeotides or oligonudeosides are purified by predpitadon twice out of 0.5 M 
NaCl with 2.5 volumes ethanol Synthesized oligonudeotides were analyzed by 
polyacrylamide gel electrophoresis on denaturing gels and judged to be at least 85% fijU 
lengdi HMterial. The rdative amounts of phosphorothioate and phosphodiester Bnkages 
obtained in syntheas were periodically checked by ^^P nudear magnetic resonance 

1 0 spectroscopy, and for some studies oligonudeotides were purified by HPLC, as 

described by Chiang et al., J. Biol Chem, 1991, 266, 18162-18171. Results obtained 
with HPLC-purified matsial were amilar to those obtained with non-HPLC purified 
material. 

I^uunple? 

15 Oligonucleotide Synthesis - 96 WeU Hate Format 

Oligonudeotides were synth^ized via solid phase P(III) phosphonunidite 
chramstry on an automated synthesizer capable of ass^lmg 96 sequences 
simultaneously in a standard 96 wdlfonnat. Phosphodiester intranudeotide linkages 
wmi afforded by oxidation with aqueous iodine. Phosphorothioate intemudeotide 
2 0 linkages ware generated by sutEurization utillring i^A^l benzodxtluole-3-one 1,1 

dioxide (Beaucage Reagent) in anl^rous acetomtrile. Standard base-protected beta- 
- cyanoelh^diisopropyl phosphoiamidites were purdiased firom commercial vendors 
(e.g. PB-Applied Biosystems, Foster CSty, CA, or Phannada, Piscataway, NJ). Non- 
standard nucleosides are synthedzed as p^ known fiteratore or patmted methods. 
2 5 They are utilized as base protected beta-^anoetiiyldiisopropyl phosphoranudites. 

Oligonucleotides were cleaved firom support and deprotected with concentrated 
NH4OH at elevated tenq)erature (55-60°C) for 12-16 hours and the released product 
then dried in vacuo. The dried product was then re-suspended in sterile water to afford 
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a master plate fiom vMdti all analytical and test plate sanqdes are then diluted utifiztng 
robotic i^ettors. 

Example 8 

Oligonucleotide Anatysis - 96 Wdl Plate Format 

The concentration of oligonudeotide in eadi wdl wis assessed by dilution of 
samples and UV absorption sqpecbroscopy. The M-loigth integrity of the individual 
products was evaluated by capillaiy decbrophoresis (CE) in dttier the 96 well format 
(Beckman P/ACE™ MDQ) or, for mdividually prepared sanqdes, on a commercial CE 
apparatus (e.g., Bedanan P/ACBTm 5000, ABI 270). Base and badd)one compoation 
was confirmed by mass analysis of the compounds utiliang dectrospray-mass 
spectroscopy. All assay test plates were dihited fipom the master plate usitig angle and 
multi-chamiel robotic pipettors. Plates were judged to be acceptable if at least 85% of 
the compounds on the plate w^e at least 85% fiiU length. 

Example 9 

Cell culture and oligonucleotide treatment 

The effect of antisense compounds on target nucldc add e)q)ression can be 
tested in any of a variety of cell types provided that the target nucleic acid is present at 
measurable levels. This can be routinely determined using, for example, PCR or 
Northern blot analysis. The following 5 cdl types are provided for illustrative 
purposes, but other cell types can be routinely used, provided that the target is 
expressed in the cell type chosen. This can be readily determined by methods roirtine in 
the art, for example N(Mihan blot andyds, Ribonudease protection assays, or RT- 

PCaL 
T-24 cells: 

The hiunantrandtiond cdl bladder cardnoma cdl line T-24 was obtained firom 
the American Type Culture Collection (ATCC) (Manassas, VA). T-24 cdls were 
routindy cultured m complete McCoy's SAbasd mecfia (Gibco/Life Tedmologies, 
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Gahhersburg, MD) supplemented with 10% fetal calf serum (CSbcoAife Tedmolo^es, 
Gaithersburg, MD), penicillin 100 units par mL, and strept o mycin 100 micrograms per 
na:.(Gibco/UfeTechnolo9es,Gai!lier8burg,I^ Cells were routine^ passaged by 
tiypaiU2ation and dilution v\rihientfae^ Cells were seeded into 

5 96-wea plates (Falcon-Primaria #3872) at a densty of 7000 cdls/well for use in RT- 
PCR analysis. 

For Northern blotting or other analysis, cells may be seeded onto 100 mm or 
oHier standard tissue culture plates and treated dmilarly, u^ng appropriate vohmies of 
medium and oligonucleotide. 

AS49 cdls: 

The human limg carcinoma cell line A549 was obtained from the American 
Type Cuhure Collection (ATCC) (Manassas, VA). A549 cells were routindy cultured 
in DMEM basal media (Gibco/Life Technologies, Gaithersburg, MD) supplemented 
with 10% fetal calf serum (Gibco/Life Technolo^es, Gaithersburg, MD), pemdilin 100 
units per mL, and streptomycin 100 micrograms per mL (Gibco/Life Technologies, 
Gaithersburg, MD). Cells were routinely passaged by trypsinization and dilution when 
they reached 90% confluence. 

MiDF cells: 

Human neonatal dermal fibroblast ^OIDF) were obtained from the Clonetics 
20 Corporation (WalkrarsvilleMD). NEDDFs were routmdy maintained in Fibroblast 
Growdi Medhun (Clonetics Corporation, Walkersville MD) supplemented as 
recommended by the supplier. Cdlswmmaintuned for up to 10 passages as 
recommended by the supplier. 

HEK cells: 

2 5 Human embryonic keratinocytes (HEK) were obtamed from the Clonetics 

Corporation (Walkersville MD). HEKs were routmdy maintained in Keratinocyte 
Growth Medium (Clonetics Corporation, Walkersville MD) fijrraulated as 



10 



15 
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recommended by the supplier. C^s were loutindy maintained for up to 10 passages as 
recommended by the siq)plier. 

PC-12cdls: 

The rat neuronal cell line PC-12 was obtamed fiom the American Type Cuhire 
5 Collection (Manassas, VA). PC-12 cells were routinely cultured in DMEM, high 
glucose (Gibco/Life Technolo^es, Gaithersburg, MD) supplemented with 10% horse 
serum + 5% fetal calf serum (Gibco/Life Technologies, Gaithersburg, MD). Cdls were 
routinely passaged by trypsini2ation and dilution when they reached 90% confluence. 
Cells were seeded into 96-well plates OFalcon-Primaria #3872) at a density of 20000 
1 0 cdlsAvdl for use in RT-PCR analysis. 

For Northern blotting or other analy^s, cells may be seeded onto 100 mm or 
other standard tissue culture plates and treated similarly, using appropriate vohunes of 
medium and oligonudeotide. 

Treatment with anttseose confounds: 

1 5 When cells reached 80% confhiency, they were treated with oligonucleotide. 

For cells grown in 96-wdl plates, wells were washed once with 200 |iL OPTI-MBM™- 
1 reduced-serum medium (Gibco WL) and then treated with 130 pL of OPTI- 
MEM™-1 contaimng 3.75 tigAmLUPOFBCTIN™ (Gibco BBL) and the deared 
concentration of oligonudeotide. After 4-7 hours of treatment, the medaun was 

20 rqilacedwithfieshmedmm. Cdls wot harvested 16-24 hours after oligonudeotide 
treatment. 

The concratiationofoligonudeotide used varies fiom cdl line to cdl line. To 
detennme the optimal oligonudeotide concentration for a particular cdl line, the cdls 
are treated with a poa^twe control oligonudeotide at a range of concentrations. For 
2 5 human cdls the poative control oligonucleotide is ISIS 13920, 

TCCGTCATCGCTCCTCAGGG, SEQ ID NO: 1, a 2'-0-meflioxyethyl gapmer (2'- 
0-methoxyethyls shown in bold) with a phosphorothioate badd)one vAAch is targeted 
to human H-ras. For mouse or rat cells the positive control oligonucleotide is ISIS 
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15770, ATGCATTCTGCCCCCAAGGA, SEQ ID NO: 2, a 2'-0-inethoxyethyl 
gapmer (2'-0-methoK^ethyls shown in bold) with a phosphorothioate baddbone wUdti 
is targeted to both moxise and rat o-ra£ The concentration of poi^e control 
oligomideotide that results in 80% inhibition of c-Ha-ras (for ISIS 13920) or c-raf (for 

5 ISIS 15770) mRNA is then utilized as the screening concentration for new 

oligonucleotides in subsequent experiments for that ceil line. T£ 80% inhibition is not 
achieved, the lowest concentration of positive control oligonucleotide that results in 
60% inhibition of H-ras or c-raf mRNA is then utilized as the oligonucleotide screenmg 
concentration in subsequent expafiments for that cell line. If 60% inhibition is not 

1 0 achieved, that particular cdl line is deemed as unsuitable for oligonucleotide 
transfection ^cperiments. 



Example 10 

Analysis of oligonndeotide inhibition of PTPIB eqpression 

Antisense modulation of PTPIB expresaon can be asss^ in a variety of ways 

15 . known in the art. For exanq)l€^ PTPIB mKNA levels can be quantitated by, e.g., 

Northern blot analysis, competitive polymerase chain reaction (PGR), or real-time PGR 
^T-PCR). Real-time quantitative PGR is pi^entiyprefored. KNAanalymscanbe 
perfiiraiedontotalcdh]larKNAorpo^A)+niRNA MbtiiodsofRNA isolation are 
taugibtm, for example, Ausubel, F M etaL, Current Prc^ocok in Mokcular Biology^ 

20 Vohune 1, pp. 4.1.1-4.2.9 and 4.5.1-4.5.3, John Wdey & Sons, Inc., 1993. Northern 
blot analyas is routine m the art and is taugiit m, for example, Ausubd, F.M. et al. , 
Current Praiocob inMokcular Biology, Volume 1, pp. 4.2.1-4.2.9, John Witey & 
Sons, Lie, 1996. Real-time quantitative (PGR) can be convmientty accomplished 
usnig tile commerdally available ABI PRISM™ 7700 Sequence Detection System, 

2 5 available from PE-Applied Biosystems, Foster City, CA and used accoidmg to 

manufecturer*s instructions. Prior to quantitative PGR analysis, primer-probe sets 
specific to the target gene being measured are evaluated for their ability to be 
"multiplexed" with a GAPDH amplification reaction. In multiplexing, both the target 
gene and the int^nal standard gene GAPDH are amplified concuirentiy hi a single 
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sample. In ibis aiiatysis,niRNA isolated fix)mun Each 
dilution is amplified in the presence of primor-probe sets spedfic fiir GAFDH only, 
target gene only ("single-plexing"), or both (multiplexing). Following PGR 
amplification, standard curves of GAPDH and target niRNA signal as a fimction of 

5 dilution are generated from both the single-plexed and multiplexed samples. If both the 
slope and correlation coefficient of the GAPDH and target signals generated firom the 
multiplexed samples M within 10% of their corresponding values generated firom the 
single-plexed samples, the primer-probe set specific for that target is deemed as 
nmltiplexable. Other methods of PGR are also known in the art. 

1 0 Protein levels of PTPIB can be quantitated in a variety of ways well known in 

the art, such as inmumoprecipitation. Western blot analysis (imraunoblotting), ELIS A 
or fluorescence-activated cell sorting (FACS). Antibodies directed to PTPIB can be 
identified and obtained firom a variety of sources, such as the MSRS catalog of 
antibodes (Aerie Corporation, Birining^am, MI), or can be prepared via conventional 

15 antibod/ generation methods. Methods for preparation ofpolydonalantiseni are 

taugbt in, for example, Ausubel, IBM. et al.. Current Prok)cob in Mokcukxr Biology, 
Vohime2,iq). 11.12.1-11.12.9, John Wiley & Sons, Inc., 1997. Prq)aiati(mof 
monoclonal antibodies is tau^ in, &x example, Ausubd, F.M. et aL, Current 
Protocob in Molecular Biology, Volume 2, pp. 11.4.1-11.11.5, John Wiley & Sons, 

20 Inc., 1997. 

Lnniunppredpitation methods are standard in the art and can be fi>und at, for 
example, Ausubel, F.M. et aL, Current Protocols in Molecular Biology, Volume 2, pp. 
10.16.1-10.16.11, John Wiley & Sons, Inc., 1998. Western blot (imraunoblot) analysis 
is standard in the art and can be found at, for example, Ausubd, FM. et al.. Current 
25 Protocols in Molecules Biology, Vohame 2, pp. 10.8.1-10.8.21, John Wley & Sons, 
Inc., 1997. Enzyme-lmked inununosorbent assays (ELIS A) are standard in tiie art and 
can be foxmd at, for example, Aiisubd, F.M. et al., Current Protocols in Molecular 
Biology, Volume 2, pp. 11.2.1-11.2.22, John Wiley & Sons, Inc., 1991. 
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Example 11 

Pofy(A)+ mBNA isolation 

Poly(A)+ mRNA was isolated according to Miura et al., CBn. Chem., 1996, 
42^ 1758-1764. Other methods for poly(A)+ inRNA isolation are taug^ in, for 

5 example. Ansubel, F.M. et al.. Current Protocols inMoJecular Biology, Votame 1, pp. 
4.5.1-4.5.3, John WUey & Swis, Inc., 1993. Brieffy, for cells grown on 96-well plates, 
growth medium was ronoved from the cells and each well was washed with 200 nL 
cold PBS. 60 mL lysis buffer (10 mM Tris-HCl, pH 7.6, 1 nM EDTA 0.5 MNaCl, 
0.5% NP-40, 20 mM vanadylrribonudeoade complex) was added to eadi well, the 

10 plate was gently aptated and then incubated at room tHiqierature for five minutes. 55 

HL of lysate was transferred to Oligo d(T) coated 96-well plates (AGCT Inc., Irvine 
CA). Plates were incubated for 60 mimrtes at room t«nq)erature, washed 3 times with 
200 nLofwash buffer (10 mMTrifr-HClpH 7.6, 1 mMEDTA,0.3MNaCI). After 
the final wadi, the plate was blotted on pqier towds to ronove CKcess wash buffer and 
15 then air-diied for 5 nrinutes. 60 fiL of ehition buffer (5 mM Ttis-Ha pH 7.6), 

preheated to 70'C was added to each well, the ptate was mcubated on a 90°C hot plate 
for 5 nnraites, and the ehiate was then transfared to a fie* 96-wdl plate, 

Cdls grown on 100 mm or other standard 0ates miy be treated ranilaily, uang 

<q[>propriate vcAumes of all sohilioiis. 

20 Example 12 

Total KNA Isolation 

Total mRNA was isolated using an RNEASY 96™ kit and buffers purchased 
from (^goi Inc. (Valoida CA) following the manufecturer's recranmoided 
procedures. Briefly, for cdls grown on 96-well plates, growth medhmi was ranoved 

25 from the cells and each weU was washed with 200 fiL cold PBS. 100 |iL Buffer RLT 

was added to eadi well and the plate vigorously agitated for 20 seconds. 100 nL of 
70% ethanol was then added to each well and the contorts mixed by pqpetting three 
times up and down. The samples were then transfeired to the RNEASY 96™ weU 
plate attadied to a QIAVAC™ manifold fitted with a waste cottection tray and 
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attached to a vacuum source. Vacuum was applied for 15 seconds. 1 mL of Buffer 
RWl was added to each well of Ihe RNEASY 96™ plate and the vacuum again applied 
for 15 seconds. 1 mL of Buffra^ RPE was then added to each wdl of the RNEASY 
96™ plate and the vacuum applied for a pmod of 15 seconds. The Buffer KPE wash 

5 was then rq>eated and the vacuum was appUed for an additional 10 minutes. Theplate 
was then removed from the QIAVAC™ manifold and blotted dry on paper towels. 
The plate was then re-attached to the QIAVAC™ mamfold fitted wfli a collecdon tube 
rack containing 1.2 mL collection tubes. SNA was then eluted by ppetdng 60 nL 
water into each well, incubating 1 minute, and then applying the vacuum for 3 0 

10 seconds. The elution step was repeated with an additional 60 (iL water. 

The repetitive pipetting and elution steps may be automated using a QIAGEN 
Bio-Robot 9604 (Qiagen, Inc., Valenda CA). Essentially, after lysmg of the cells on 
the culture plate, the plate is transferred to the robot dedc where the pipetting, DNase 
treatment and elution steps are carried out. 

15 Example 13 

Real-time Quantitative PGR Analysis of PTPIB mRNA Levels 

Quantitation of PTPIB iriRNA levels was determmed by real-time quantitative 
PCR using the ABI PRISM*^ 7700 Sequence Detection System (PE-i^plied 
Biosystems, Foster City, CA) according to manufacturer's instructions. This is a 

2 0 closed-tube, non-gel-based, fluorescence detection system which allows high- 
throughput quantitation of polymerase chain reaction (PCR) products in real-time. As 
opposed to standard PCR, in which amplification products are quantitated after the 
PCR is convicted, products in real-time quantitative PCR are quantitated as they 
accumulate. This is accomplished by including m the PGR reaction an oligonucleotide 

2 5 probe that anneals specifically between the forward and reverse PCR primers, and 

contains two fluorescent dyes. A reporter dye (e.g., JOE, FAM, or VIC, obtained fi-om 
dtiier Operon Technologies Inc., Alameda, CA or PE-Applied Bio^stems, Foster City, 
CA) is attached to the S* end of the probe and a quencher dye (e.g., TAMRA, obtained 
from dther Operon Technologies Inc., Alameda, CA or PE-Applied Biosystems, Foster 
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City, CA) is attached to the 3' end of the probe. When the probe and dyes are intact, 
reporter dye emisfflon is quenched by the proximity of the 3* quencher dye. During 
amplification, annealing of the probe to the target sequence creates a substrate that can 
be cleaved by the 5 -exonudease activity of Taq polymerase. During the extenaon 
5 phase of the TfCK anq)lificafion cyde, cleavage of the probe by Taq polym^ase rdeases 
the reporter dye from the remainder of the probe (and hence from the quencher moiety) 
and a sequence-specific fluorescent signal is gmerated. Wi& eadi cycle, additional 
reporter dye molecules are cleaved from thdr respecthre probes^ and flie fluorescence 
uxtensity is monitoied at regular intervals by laser optics built into the ABI PRISM™ 
1 0 7700 Sequence Detection System. In eadi assay, a series of paralld reactions 
containing serial dihitions of niRNA from untreated control samples generates a 
standard curve that is used to quantitate the percent inhilntion after antisense 
oligonudeotide treatment of test samples. 

PGR reagents were obtained from P£-Applied Biosystems, Foster City, CA. 
1 5 RT-PCR reactions were carried out by addmg 25 fiL PGR codctail (Ix TAQMAN™ 
bufier A, 5.5 mM MgClj, 300 fiM each of dATP, dCTP and dGlP, 600 fiM of dUTP, 
100 nM each of forward primer, reverse primer, and probe, 20 Units RNAse mhibitor, 
1 .25 Units AMPLITAQ GOLD™, and 12.5 Units MuLV reverse transcriptase) to 96 
well plates containing 25 jiL poly(A) mRNA sohition. The RT reaction was carried 
2 0 out by mcubation for 30 minutes at 48°C. Following a 10 minute incubation at 95°C 
to activate the AMPLITAQ GOLD™, 40 cycles of a two-step PGR protocol were 
earned out: 95 X for 15 seconds (denaturation) followed by 60 ^'C for 1.5 minutes 
(annealmg/^ension). 

Probes and primers to human PTPIB were designed to hybridize to a human 
2 5 PTPIB sequence, usmg published sequence information (GenBank accession number 
M31724, incorporated herdn as SEQ ID N0:3). For human PTPIB tiiePCR primers 
were: 

forward primer: GGAGTTCGAGCAGATCGACAA (SEQ ID NO: 4) 
reverse primer: GGCCACTCTACATGGGAAGTC (SEQ ID NO: 5) and the PGR 
30 probe was: FAM-AGCTGGGCGGCCATTTACCAGGAT-TAMRA 



wo 02/10378 



PCTAJSOl/23874 



(SEQ ID NO: 6) where FAM (PE-Applied Biosystems, Foster City, CA) is the 
fluorescent reporter dye) and TAMRA (PE-Applied Biosystems, Fosta City, CA) is 
the quencher dye. For human GAPDH the PCR primers were: 
forward primer: GAAGGTGAAGGTCGGAGTC (SEQ ID NO: 7) 
5 reverse primer: GAAGATGGTGATGGGATTTC (SEQ NO: 8) and the PCR probe 
was: 5' JOE-CAAGCTTCCCGTTCTCAGCC- TAMRA 3' (SEQ ID NO: 9) where 
JOE ^E-Applied Biosystems, Foster City, CA) is the fluorescent reporter dye) and 
TAMRA (PE-Applied Biosystans, Foster City, C A) is the quencher dye. / 

Probes and prim^ to rat PTPIB were designed to hybridize to a rat PTPIB 
1 0 sequence, u«ng published sequence information (GenBank accesaon number M33962, 
incorporated her^ as SEQ ID NO: 10). For rat PTPIB the PCR primers were: 
forward primer: CGAGGGTGCAAAGTTCATCAT (SEQ ID NO: 11) 
reverse primer CCAGGTCTTCATGGGAAAGCT (SEQ ID NO: 12) and the PCR 
probe was: FAM-CGACTCGTCAGTGCAGGATCAGTGGA-TAMRA 
1 5 (SEQ ID NO: 13) where FAM (PE-Applied Bioaystans, Fosto- City, CA) is the 

fluotesceit reporter dye) and TAMRA (PE-Applied Biosystems, Foster Oty, CA) is 
flie quendier (fye. For rat GATOH the PCR primers woe: 
forward primer: TGTTCTAGAGACAGCCGCATCTT (SEQ ID NO: 14) 
reverse primer CACCGACCTTCACCATCTTGT (SEQ ID NO: 15) and the PCR 
20 probe was: 5' JOE-TTGTGCAGTGCCAGCCTCGTCTCA- TAMRA 3' (SEQ ID NO: 
16) where JOE (PE-Applied Biosystems, Foster City, CA) is the fluorescent reporter 
dye) and TAMRA (PE-Applied Biosystems, Foster City, CA) is the quencher dye. 



Example 14 

Northern blot analysis of PTPIB mBNA levels 

25 Eighteen hours after antisense treatment, cell monolayers were washed twice 

with cold PBS and lysed m 1 mLKNAZOL™ (TEL-TEST "B" Inc., Friendswood, 
TX). Total RNA was prepared following manufecturer's recommended protocols. 
Twenty micrograms of total RNA was fi^ctionated by electrophoresis through 1.2% 
agarose gels containing 1.1% formaldehyde usii^ a MOPS bufifer system (AMRESCO, 
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lac. Solon, OH). lO^A was transferred the gel to HYBOM)t^N+^^ 
membranes (Amarsham Pbannada Biotech, Piscataws/, NJ) by overmght capillary 
transfer using a Norfhem/Southem Transfer buflfer system (TEL-TEST "B" Inc., 
Friendswood, TX). BNA transfer was confirmed by UV visualization. Mranbranes 
5 were fixed by UV o-oss-linldng using a STRATALINKER™ UV Crosslinker 2400 
(Stratagene, Inc, La JoUa, C A) and then robed using QUICaKHYB™ hybridization 
solution (Stratagene, La JoUa, CA) using manu&cturer's recommendations for stiiqgent 
conditions. 

To detect human PTPIB, a human PTPIB specific probe was prepared by PCR 
10 using the forward primer GGAGTTCGAGCAGATCGACAA (SEQ ID NO: 4) and the 
reverse primer GGCCACTCTACATGGGAAGTC (SEQ ID NO: 5). To normalize for 
variations in loading and transfer efficiency membranes were stripped and probed for 
human glyceraldehyde-3-phosphate dehydrogenase (GAPDH) KNA (Clontech, Palo 
Alto, CA). 

15 To detect rat PTPIB, a rat PTPIB specific probe was prepared by PGR using 

the forward primer CGAGGGTGCAAAGTTCATCAT (SEQ ID N0:1 1) and the 
reverse primer CCAGGTCTTCATGGGAAAGCT (SEQ ID NO: 12). To normalize 
for variations in loading and transfer effidrac^ membranes were stripped and probed 
for rat glyceraldehyde-3-phosphate dehydrogenase (GAPDH) KNA (Clontech, Palo 

20 Aho,CA). 

Hybridized membranes wm visualized and quantitated using a 
PHOSPHOMMAGER™ and IMAGEQUANI™ Software V3.3 (Molecular 
Dynamics, Sunnyvale, CA). Data was normalized to GAPDH levds in untreated 
controls. 

25 Example 15 

Antisense inhibition of human PTPIB expression by chimmc pliosphorothioate 
oligonucleotides having 2*-MO£ wings and a deosy gap 

In accordance with the present invention, a series of oligonucleotides were 
designed to target different regions of the human PTPIB KNA, using published 
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sequ^ces (GenBank accession number M3 1724, incorporated herein as SEQ ID NO: 
3). The oligonucleotides are shownin Table 1. *Taiget site" indicates the first (5'- 
most) nucleotide number on the particular target sequence to which the oKgonudeotide 
binds. All compounds m Table 1 are chimeric oligonudeotides ("gapmm") 20 
5 nudeotides m lengtii, composed of a cMbral "gi?)" region conasting of ten 2'- 
deoxynudeotides, ^di is flanked on both sides (5* and 3' directions) by five- 
nudeotide 'Sraigs". The wngs are composed of 2'-mefl«>xyeflq^ (2'-MOE)nudeotides. 
The intemucleoside (backbone) Bdcages are phosphorothioate (P=S) throughout the 
oHgonudeotide. All cytidine residues are 5-metirylcytidmes. The compounds were 
1 0 analyzed for their ^ect on human FTP IB mRN A levds by 

quantitative real-time PCR as described in other examples herdn. Data are averages 
firom two e^eriments. If present, •'ND." indicates "no data". 

Table 1 

Inhibition of human PTPIB niRNA levels by chuneric phosphorothioate 
1 5 oligonucleotides having 2*-M0E wings and a deoxy gap 



ISIS# 


REGION 


TARGET 
SEQD> 
NO 


TARGET 

srrE 


SEQUENCE 


% 
INHIB 


SEQ 
ID 
NO 


107769 


5'UrR 


3 


1 


cttagcccc|;aggcccgccc 


0 


17 


107770 


S'UTR 


3 


41 


cb%gcccactei%c<%tct 


58 


18 


107771 


Start 
Codon 


3 


. 74 


catgacgggccagggciggct 


60 


19 


107772 


Coding 


3 


113 


cccggacttetegatcfect 


95 


20 


107773 


Coding 


3 


154 


c^^cttcatetcggatatc 


88 


21 


107774 


Coding 


3 


178 


tteBpcartofacatygeaa 


77 


22 


107775 


Coding 


3 


223 


ggactgacgtctctgtacct 


75 


23 


107776 


Coding 


3 


252 


Batgtaetttaatccgacta 


82 


24 


107777 




3 


280 




29 


25 


107778 


Coding 


3 


324 


gp^aRaatRtaactcctt 


86 


26 


107779 


Coding 


3 


352 


tgac(%catKteaaggcaa 


75 


27 


107780 




3 


381 


ttttctgctcccacaccatc 


30 


28 


107781 




3 


408 


ctctgtteasate^cgaca 


78 


29 


107782 


Coding 


3 


436 


gcgcattttaacsaaccttt 


83 


30 


107783 


Coding 


3 


490 


aaatt^ltgtcttcaaagat 


0 


31 


107784 


Coding 


3 


519 


^atatcttcagagatcaat 


57 


32 


107785 


Codins 


3 


547 


tetaectgtc^cactetata 


74 


33 
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lUl /oO 




•1 

D 


S7S 




33 


34 




lU/ /o/ 


manner 


-1 
D 


604 


otmrtfltflcytagQQntortnft 


51 


35 




. .U/ loo 


vAjaiiig 


-a 

D 






55 


36 




lu/ /sy 




■a 


OQl 




17 


37 


D 


1 A77QA 




-2 


688 




61 


38 




1^7701 




0 


716 




81 


39 








■3 
J 




aggttccag^iwi^^yHfe 


81 


40 






vXKlUlg 


J 


779 




2 


41 














53 


42 


1 n 


1 n77QS 
iU/ 




-3 


896 




18 


43 








J 


US'? 




0 


44 




107797 


Codmg 


3 


880 




82 


45 




1 077051 
iU/ /yo 




3 


908 


ttteecaccttcfiatcacag 


62 


46 




1/17*700 

iu//yy 




•a 


Q59 




70 


47 


1 K 
13 


lUf oUU 


l.A}U]Ilg 


-J 


1094 

Art 


tona pogrHiHrfitlwyOftflrp 


72 


48 




1 A70A1 






1059 




68 


49 




lU/oUZ 




a 

-J 


1070 


ttecttcacccactcfllSKSt 


40 


50 




1 n7Jin^ 

IU/oUJ 




a 


1148 

X XTTiy 


nfaggPtgCggCatttRflPfff 


0 


51 








■a 


1176 

X X r w 


(aotetcttEactcatfictt 


75 


52 




1 n7»ns 




•7 


1222 


scctecscacctcfiaafiact 


67 


53 




Iv/OUO 




3 


1268 


ctcetx^ctccggcagtg 


37 


54 




107807 




3 


1295 


gggcttccagtaactcaflte 


73 


55 




1 07808 

11// OV/O 




3 


1323 


ccetacccacscacatotte 


80 


56 




107809 




3 


1351 


taecaeaeetaaK<%ccggc 


72 


57 




107810 


Stop 


3 


1379 


ctatglgttgctgttgsdcs. 


85 


58 




107811 


3'UTR 


3 


1404 


ggaggtegafitegaggaggg 


51 


59 




107812 


3'UTR 


3 


1433 


SBCtctecgggcagaggcgg 


81 


60 








3 


1460 


ccecGazcatecctectagtc 


84 


61. 




107814 


3'UTR 


3 


1489 


tctctac^^gtccggcggc 


84 


62 




107815 


3'UTR 


3 


1533 




65 


63 




107816 


3' UTR 


3 


1634 


gtactctctttcactctcct 


69 


64 




107817 

1 V f OA/ 


3'UTR 


3 


1662 


ggccccttccctctecgccg 


59 


65 




107818 


3'UTR 


3 


1707 


ctcc£^&ass8agccctegg 


57 


66 




107819 


3'UTR 


3 


1735 


fittRCteltocgtgcgccgc 


54 


67 


35 


107820 


3'UTR 


3 


1783 




0 


68 




107821 


3'UTR 


3 


1831 


gttcaaeaaaatgctagtgc 


69 


69 




107822 


3'UTR 


3 


1884 


ttgataaagccctteateca 


74 


70 




107823 


3'UTR 


3 


1936 


atggcaaagccttccattcc 


26 


71 




107824 


3'UTR 


3 


1973 


gtcctccttcccagtac^ 


60 


72 


40 


10782S 


3'UTR 


3 


2011 




39 


73 




107826 


3'UTR 


3 


2045 


ajljjl^ilullatagciit^gt 


24 


74 




107827 


3'UTR 


3 


2080 


tcacateatRtttcttatta 


48 


75 




107828 


3'UTR 


3 


2115 




0 


76 




107829 


3'UTR 


3 


2170 


ttacatftcattctaatacac 


21 


77 


45 


107830 


3'UTR 


3 


2223 


gatcaaagtttotcatttca 


81 


78 


107831 


3'UTR 


3 


2274 


ggtoat^cacaggcaggttg 


82 


79 




107S32 


3'UTR 


3 


2309 


caacafficttasoaaocaca 


65 


80 
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107833 


3' urn 


3 


2344 


aaclgcaccctattectpi^ 


61 


81 


107834 


3 UTR 


i 






0 


82 


107835 


3'UTR 


3 


2413 


acaggctBgKcctcaccaEB 


58 


83 


107836 


3' UTR 


3 


2443 


ti»iii»Hai»ji»Mg|l>|iecBto 


44 


84 


107837 


3'UTR 


3 


2473 


gaatat^cttcocataccc 


0 


85 


107838 


3'UTR 


3 


2502 


ccctaaatcatgtccagagc 


87 


86 


107839 


3'UTR 


3 


2558 


^actteeaateecKBasgct 


74 


87 


107840 


3'UTR 


3 


2587 


caaatcac^;^:tetecteaag 


31 


88 


107841 


3'UTR 


3 


2618 


gaagtelsfMtccaRcaBe 


56 


89 


107842 


3'UTR 


3 


2648 


cctaaag^accRteacccag 


42 


90 


107843 


3'UTR 


3 


2678 


Kteaaccffigacawgacgg 


25 


91 


107844 


3'UTR 


3 


2724 


gccccacajze^tttes^et 


53 


92 


107845 


3'UTR 


3 


2755 


cctttj^agtsaagBgttgte 


75 
79 


93 
94 


107846 
107847 


3'UTR 
3'UTR 


3 
3 


2785 
2844 


aaagccacttaatRlmase 

gtgaaaa^c^caaeiiga 


86 


95 


107848 


3'UTR 


3 


2970 


tcagaatgcttacascctes 


61 


96 



As shown in Table 1, SEQ ID NOs 18, 19, 20, 21, 22, 23, 24, 26, 27, 29, 30, 
32, 33, 35, 36, 38, 39, 40, 42, 45, 46, 47, 48, 49, 50, 52, 53, 54, 55, 56, 57, 58, 59, 60, 
61, 62. 63, 64, 65, 66, 67, 69, 70, 72, 73, 75, 78, 79, 80, 81, 83, 84, 86, 87, 89, 90, 92, 
93, 94, 95, and 96 demonstrated at least 35% inhibition of human PTPIB e>q}ression in 
this assay and are therefore preferred. 

Example 16 

Antisense inhibition of rat PTPIB expression by chimeric phosphorothioate 
oligonucleotides having 2*-M0E wings and a deoxy gap. 

In accordance with the present invention, a second series of oligonucleotides 
were designed to target different regions of the rat PTPIB RNA, using published 
sequences (GeoBank accession number M33962, incorporated herein as SEQ ID NO: 
10). The oligonucleotides are shown in Table 2. "Target ate" mdicates the first (5*- 
most) nudeotide number on the particular target sequence to which the oligonucleotide 
bmds. All compounds in Table 2 are chimeric oligonucleotides ("gapmers") 20 
nudeotides in length, composed of a central "gap" region consisting often 2*- 
deoxynudeotides, vAAdb, is flanked on both sides (5* and 3' directions) by five- 
nudeotide "wmgs". The wmgs are composed of 2'-meflioxyethyl (2'-MOE)nucleotides. 
The intemucleoside (backbone) linkages are phosphorothioate (P=S) throughout tiie 
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ofigonudeotide. AD q^cfine leadues are SHnetbyli^ticfiiies. The compounds were 
wialyTwl fnr thwr flfifert on rat PTP1B mRNA Ifivds by qiiairtitative real-time PGR as 
desoribed in other examples herdn. Data are averages from two es^jeriments. If 
present, "N.D." indicates "no data". 

Table 2 

Inhibition of rat PTPIB mRNA levels by clumeric phosphorothioate oligonucleotides 
having 2'-M0E wings and a deoxy g^ 



10 



15 



20 



25 



30 



35 



]SIS# 


REGION 


TARGET 
SEQID 
NO 


TARGET 
SITE 


SEQUENCE 


% 
INHIB 


SEQID 
NO 


111 KAt\ 

111549 


ei TTn> 

5 UTR 


1 A 
111 


1 


CaaCCuSCCCagCagCggCL 




97 


111 <i^n 


<;» TTTP 
D U 1 Jv 


in 

IV/ 






27 


98 


111551 


5'UTR 


10 


73 


cctc^ccgtccgccgcgct 


34 


99 


111552 


Coding 


10 


132 


tcgatct^ctcgaattcctt 


49 


100 


113669 


Codixig 


10 


164 


cdggtaaatagccgcccag 


36 


101 


113670 


Coding 


10 


174 


tgtcgaatatcctggtaaat 


63 


102 


113671 


Coding 


10 


184 




58 


103 


113672 


Coding 


10 


189 


aagtcactggctlcatgtcg 


40 


104 


111553 


Coding 


10 


190 


gaagtcactggcttcalgtc 


27 
54 


105 
106 


113673 
113674 


Coding 
Coding 


10 
10 


191 

192 


ggaagteactescttcatgt 

gggaagtcadggcttcatg 


41 


107 


113675 


Coding 


10 


193 


teceaaelcactggcttcaEt 


56 


108 


113676 


Coding 


10 


194 


ateeeaaetcadggcttoa 


31 


109 


113677 


Coding 


10 


195 


cat^^paagtcactggcttc 


59 


110 


113678 


Coding 


10 


225 


tttttgttcttaggaagttt 


24 


111 


111554 


Coding 


10 


228 


cggtttttettcttaggaag 


45 


112 


111555 


Coding 


10 


269 


tccBactetefitcaaaaggg 


39 


113 


113679 


Coding 


10 


273 


ttB3tCCgSCt|gt^SgtC33& 


45 


114 


1136S0 


Coding 


10 


298 


atagtcattatcttcctgat 


49 


115 


111556 


Coding 


10 


303 


ttgatatagtcattatcttc 


29 


116 


113681 


Coding 


10 


330 




67 


117 


111557 


Codii^ 


10 


359 




20 


118 


113682 


Coding 


10 


399 


cacaccatctcccagaag^ 


29 


119 


111558 


Coding 


10 


405 


tgctcccacaccatctccca 


48 


120 


113683 


Coding 


10 


406 


ctgctcccacaccatctccc 


51 


121 


113684 


Coding 


10 


407 


tctgctcccacaccatctcc 


37 


122 


113685 


Coding 


10 


408 


ttctgctcccacaccatctc 


54 


123 


113686 


Coding 


10 


417 


cccctgctcttctgctccca 


60 


124 


111559 


Codii^ 


10 


438 


a^^^teagcatgaccac 


15 


125 


113687 


Codtne 


10 


459 


tttaac^cctttctccat 


33 


126 
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113688 


Coding 


10 


492 


im i* *** * *■ -- — 


54 


127 1 


113689 




10 


502 


gaccalulcUtlLcttctt 


58 


128 


111560 


Codiiig 


10 


540 


tcaeacatcafitatcaiKCtt 


21 


129 


.13690 




10 


550 




64 


130 


113691 


Coding 


10 


558 




46 


131 


111561 


Coding 


10 


579 


aactccaactficcgtactgt 


14 


132 


111562 


Coding 


10 


611 


tclctcg^gcctccteggta 


38 


133 


113692 


Coding 


10 


648 


ccaaagtca^ccaggtggt 


63 


134 


111563 


Coding 


10 


654 


fiEBactccaaagtcaggcca 


31 


135 


113693 


Coding 


10 


655 


agggactccaaagtcaggcc 


50 


136 


113694 


Coding 


10 


656 


c^^gg^ictccaaagtcaggc 


45 


137 


113695 


Coding 


10 


657 


tcagggactscaaagtcagg 


49 


138 


113696 


Coding 


10 


663 


ggtgaotcaf[gpctccaaa 


34 


139 


111564 


Coding 


10 


705 


colgactctcggactttgaa 


53 


140 


113697 


Coding 


10 


715 


fictBafiteagcctgactcte 


57 


141 


113698 


Coding 


10 


726 




48 


142 


111565 


Coding 


10 


774 


aa&stcccteaccteccaat 


28 


143 


111566 


Coding 


10 


819 


tctttcctcttpfccateag 


34 


144 


113699 


Coding 


10 


820 


gtctttcctct^tccatca 


41 


145 


113700 


Coding 


10 


821 


ggtctttcctcttstccatc 


66 


146 


113701 


Coding 


10 


822 


s(S(tctti»dcttetccat 


71 1 


147 


113702 


Coding 


10 


852 


aacagcactttcttgatgtc 


39 


148 


111567 


Coding 


10 


869 


ggaacc^cecatctecaac 


0 


149 


111568 


Coding 


10 


897 


Iggtt^ccEtc^atgag 


29 


150 


113703 


Coding 


10 


909 


gagaagcgcaflt^ffitcggc 


48 


151 


113704 


Coding 


10 


915 


aggtageaRaaRcgcagttg 


31 


152 


113705 


Coding 


10 


918 


gccaggtaegagaagogcag 


41 


153 


111569 


Coding 


10 


919 


agccaggta^jgaKaagcgca 


56 


154 


113706 


Coding 


10 


920 


cagccaggtafflgiRaaBCgc 


58 


155 


113707 




10 


921 


acagccaggtaggagaapsg 


43 


156 


113708 


Coding 


10 


922 


cacagccaeetae&agaagc 


49 


157 


113709 


Coding 


10 


923 


tcacagcca^^^taggsffiaag 


47 


158 


111570 


Coding 


10 


924 


atcacagccaf^^itasgagaa 


51 


159 


113710 


Coding 


10 


925 


satcacagccaggtaggaga 


51 


160 


113711 


Coding 


10 


926 


ceatcacagccagglaggag 


63 


161 


113712 


Coding 


10 


927 


tcgatcacasccaggta^ 


71 


162 


113713 


Coding 


10 


932 


cacccti^!atcac9sccagg 


75 


163 


113714 


Coding 


10 


978 




97 


164 


111571 


Coding 


10 


979 


ctccttccacteatcctRca 


89 


165 


113715 


Coding 


10 


980 


Rctccttccactgatcctgc 


99 


166 


107799 


Coding 


10 


981 


agctecttccacteateclg 


99 


167 


113716 


Coding 


10 


982 


aagctccttccactgatcct 


97 


168 


113717 


Coding 


10 


983 


aaagctccttccactgatcc 


95 


169 


113718 


Coding 


10 


984 


gaaagctccttccactgatc 


95 


170 


113719 


Coding 


10 


985 


^^aaagctccttccactgat 


95 


171 


111572 


Coding 


10 


986 


gg^soagctccttccac^ 


89 


172 


113720 


Coding 


10 


987 


t^j^gaaa^ctccttccactg 


97 


173 


113721 


Codina 


10 


1036 


teeccsfflsaeeteeeseca 


20 


1 174 
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111573 


Codins 


10 


1040 




20 


175 


13722 


Codiiic 


10 


1046 


tgCCllt&fiBt&RCCfcft^ii 


18 


176 


111574 




10 


1073 




38 


177 


113723 




10 


1206 




67 


178 


113724 


Codinff 


10 


1207 


aacttcagtgtctteactca 


60 


179 


111575 


Codinc 


10 


1208 


taacttcag^tcttgactc 


50 


180 


113725 




10 


1209 


daacttcaptetcttgact 


53 


181 


111576 




10 


1255 


eacaeateccteagcadtt 


32 


182 


lO^OQ 




10 


1333 


eacca&eaa^gcttccagt 


32 


183 


11^796 




10 


1334 


tfixtccasocaasggcttccag 


39 


184 


1 11577 




10 


1335 


ttaaccascaaEggcttcca 


32 


185 


113777 


CVulitiff 


10 


1336 


BttcaccaKgaaeeecttcc 


41 


186 


113728 

X XJ 1 *>o 


Coding 


10 


1342 


ecacacKttgacca^aagg 


59 


187 


111578 

X X XJ t o 


nodinp^ 


10 


1375 


eaeetacecsccagtcgcca 


45 


188 


111579 

X X XJ t 7 


dadin^ 


10 


1387 


tacccggtaacaga^tacg 


32 


189 


111580 




10 


1397 


aeteaaaacataccpggtaa 


30 


190 


111581 


3*UTR 


10 


1456 


caaatcctaacct^gcagt 


31 


191 


111582 


3'UTR 


10 


1519 


ttocagttccaccacagBPt 


24 


192 


111583 


3*UTR 


10 


1552 


ccaetecacagatKcccctc 


47 


193 


111584 


TUTR 


10 


1609 


acaggttaa^cccteagat 


29 


194 


111585 


3*UTR 


10 


1783 




43 


195 


111586 


3'UTR 


10 


1890 


aagccagca^^aactttaca 


36 


196 


111587 


3'UTR 


10 


2002 




16 


197 


111588 


3'UTR 


10 


2048 


Kgtoatctecaaj^atggcgg 


40 


198 


111589 


3*UTR 


10 


2118 


gccaacctcteateaccctg 


25 


199 


111590 


3'UTR. 


10 


2143 


tggaagccccagctctaagc 


25 


200 


111591 


3*UTR 


10 


2165 


tagtaalgactttccaatca 


44 


201 


111592 


3'UTR 


10 


2208 


teagtctt^otttacacctc 


41 


202 


111593 


3'UTR 


10 


2252 


cctecgcgcesagteacttc 


22 


203 


111594 


3'UTR 


10 


2299 


aggacgtcactecagcagga 


43 


204 


111595 


3'UTR 


10 


2346 


tcaggacaagtottegcagt 


32 


205 


111596 


yUTR 


10 


2405 


eaeHctecacagtaagcgct 


34 


206 


111597 


3'UTR 


10 


2422 


tcagccaaccagcatcagag 


20 


207 


111598 


3'UTR 


10 


2449 


acccacaststccacctccc 


30 


208 


111599 


3'UTR 


10. 


2502 


agtecgggctetectecteg 


30 


209 


111600 


3'UTR 


10 


2553 


cagctcsctctsscsscctc 


8 


210 


111601 


3'UTR 


10 


2608 




32 


211 


111602 


3'UTR 


10 


2664 


ccctcacKat^ttcgt^ee 


24 


212 


111603 


3'UTR 


10 


2756 




18 


213 


111604 


3'UTR 


10 


2830 


caggctftacaccttacacgg 


30 


214 


111605 


3'UTR 


10 


2883 


gtcctacctcaaccctagga 


37 


215 


111606 


3'UTR 


10 


2917 


c^ccccaecaccagccaca 


12 


216 


111607 


3'UTR 


10 


2946 


attgcttctaasaccctcag 


33 


217 


111608 


3'UTR 


10 


2978 


ttacat^tcaccactgUgt 


28 


218 


111609 


3'UTR 


10 


3007 


tacacateEtcotcagtagcc 


37 


219 


111610 


3'UTR 


10 


3080 


ttttctaactcaca^aaa 


30 


220 


111611 


3'UTR 


10 


3153 


st8CC(»ocagtg:«caggc 


23 


221 


111612 


3'UTR 


10 


3206 


csocctepmactmacaec 


27 


222 
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111613 


S'UTR 


10 


3277 


idggaa^tctgasatccag 


31 


223 


111614 


3'UTR 


10 


3322 




23 


224 


111615 


3'UTR 


10 


3384 


(StRtcctggccissiccaga 


31 


225 


111616 


3*urR 


10 


3428 


tacacliq[ttoocag{|apigsit 


42 


226 


111617 


yum 


10 


3471 


tEgtgccagcascgctagca 


10 


227 


111618 


3'UTR 


10 


3516 


cagtetottcaecctcaaga 


43 


228 


113^9 


3'UTR 


10 


3537 




56 


229 


111619 


3'UrR 


10 


3560 


IgaaggtcaagUcccctca 


40 


230 


111620 


3'UTR 


10 


3622 


c^caagafiRcagactega 


30 


231 


111621 


3'um 


10 


3666 


ggctctetgdsgcttetct 


52 


232 


111622 


3'UTR 


10 


3711 


gccatctoctcagcc^c 


39 


233 


111623 


3'UTO. 


10 


3787 


agcecctectotBaggcccc 


16 


234 


111624 


3'UTR 


10 


3854 


tectgaglaaghrttgactt 


35 


235 


111625 


3'UTR 


10 


3927 


ctateeccatttagagiBag 


36 


236 


113730 


3'UTR 


10 


3936 


tggtttattchrtBBCcatt 


59 


237 


111626 


3'UTR 


10 


3994 


cgctcc^Bcaaagg^tat 


11 


238 


111627 


3'UTR 


10 


4053 


ottaBaaaceetBcastcss 


39 


239 


111628 


3'UTR 


10 


4095 




33 


240 



As shown in Table 2, SEQ © NOs 97, 99, 100, 101, 102, 103, 104, 106, 107, 
20 108, 109, 110. 112, 113, 114, 115, 117, 120, 121, 122, 123, 124, 126, 127, 128, 130, 
131, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 144, 145, 146, 147, 148, 151, 
152, 153, 154, 155, 156, 157. 158, 159, 160, 161. 162. 163, 164, 165, 166, 167. 168, 
169, 170, 171, 172. 173, 177, 178, 179, 180, 181, 182, 183. 184. 185, 186, 187, 188, 
189, 191. 193, 195. 196, 198, 201, 202, 204. 205, 206, 211, 215, 217, 219, 223, 225, 
2 5 226, 22i, 229, 230, 232, 233, 235, 236. 237, 239 and 240 demonstrated at least 30% 
inlubition of rat PTPIB fflq>iesaon in lliis experiment and are therefore piefered. 

Sample 17 

Western blot analysis of PTPIB protein levels 

Western blot analyas ^mmimoblot analyns) is carried out ludng standard 
30 methods. Cells are harvested 16-20 h after oligonucleotide treatment, washed once 
with PBS, suspended in Laemmli buflfe- (100 ul/well), boiled for 5 minutes and loaded 
on a 16% SDS-PAGE gel. Gels are run for 1.5 hours at 150 V, and transferred to 
membrane for western blotting. Appropriate primary antibody directed to PTPIB is 
used, with a radiolabelled or fluorescent^ labded secondary antibody directed against 
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the primaiy antibody spedes. Bands are visualized uang a FH0SPH0RIMA(3BR™ 
(Molecular Dynamics^ Sunnyvale CA). 



Example 18 

Effects of antisense inhibition of FTPIB (ISIS 113715) on blood glucose levels 

5 db/db mice are used as a model of Type 2 diabetes. These mice are 

hyperglycemic, obese, hyperlipidemic, and insulin resistant. The db/db phenotype is 
due to a mutation in the leptin receptor on a C57BLKS background. However, a 
mutation in the leptin gene on a different mouse background can produce obesity 
without diabetes (ob/ob mice). Leptin is a hormone produced by fet that regulates 

1 0 appetite and animals or humans with leptin deficiencies become obese. Heterozygous 
db/wt mice (known as lean littermates) do not display the hypergjlycemia/hyperlipidemia 
or obesity phenotype and are used as controls. 

In accordance with the present invention, ISIS 1 13715 
(GCTCCTTCCACTGATCCTGC, SEQ ID No: 166) was investigated in ejcperiments 

1 5 designed to address the role of PTPIB m gjlucose metabolism and homeostasis. ISIS 
1 13715 is completely complementary to sequences in the coding region of the human, 
rat, and mouse PTPIB nucleotide sequences incorporated herdn as SEQ ID No: 3 
(starting at nudeotide 951 of human PTPIB; Genbank Accession No. M3 1724), SEQ 
ID No: 10 (starting at nudeotide 980 of rat PTPIB; Gtenbank AccesionNo. M33962) 

20 andSEQIDNo: 241 (starting at nudeotide 1570 ofmouse PTPIB; Genbank 
Accession No. U24700). The control used is ISIS 29848 

(NNNNNNNMSNNM^^^^ SEQ ID No : 242) where N is a mfarture of A, G. 
TandC. 

Male db/db mice and lean (hetero^gous, i.e., dhAvt) littennates (age 9 weeks at 
2 5 time 0) were divided into matched groups (ff=6) with the same average blood ghicose 
levels and treated by intraperitoneal injection once a week with safin^ ISIS 29848 (the 
control oligonudeotide) or ISIS 1 13715. db/db mice were treated at a dose of 10, 25 
or 50 mg/kg of ISIS 1 13715 or 50 mg/kg of ISIS 29848 while lean littennates were 
treated at a dose of 50 or 100 mg/kg of ISIS 113715 or 100 mg/kg of ISIS 29848. 
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Treatment was ccmdmied for 4 weeks with blood glucose levels being measured on day 
0, 7, 14, 21 and 28. 

By day 28 in db/db mice, blood ghicose levels were reduced at aD doses fiom a 
starting level of 300 mg/dL to 225 mg/dL for the 10 mg/kg dose, 175 mg/dL for the 25 

5 mg/kg dose and 125 mg/dL for the 50 mg/kg dose. These final levds are withm normal 
range for wild-type mice (170 mg/dL). The mismatch control and saline treated levels 
levels were 320 mg/dL and 370 mg/dL at day 28, respectively. 

In lean littermates, blood glucose levels remamed constant throughout the study 
for all treatment groups (average 120 mg/dL). These results indicate that treatment 

10 with ISIS 1 13715 reduces blood glucose in db/db mice and that there is no 

hypoglycemia mduced in the db/db or the lean littennate mice as a result of the 
oligonucleotide treatment. 

In a similar experiment, ob/ob mice and their lean littermates (heterozygous, 
i.e., ob/wt) were dosed twice a week at 50 mg/kg with ISIS 1 1371 5, ISIS 29848 or 

1 5 saline control and blood glucose levels were measured at the end of day 7, 14 and 21 . 
Treatment of ob/ob mice with ISIS 1 13715 resulted in the largest decrease in blood 
ghicose over time goii^ firom 225 mg/dL at day 7 to 95 mg/dL at day 21. Ob/ob mice 
displayed an increase in plasma glucose over time fiom 300 m^dL to 325 mg/dL while 
treatment with the control oligonucleotide reduced plasma glucose fiom an average of 

20 280 mg/dL to 130 mg/dL. In the lean littermates plasma glucose levels remained 
unchanged m all treatment groups (average levd 100 mg/dL). 

Example 19 

Effects of antisense inhibition of FTPIB gSIS 113715) on mBNA expressdon in 
liver 

2 5 Male db/db mice and lean littermates (age 9 weeks at time 0) were divided into 

matched groups (n=6) with the same average blood glucose levels and treated by 
intraperitoneal injection once a week with saline, ISIS 29848 (the control 
oligonucleotide) or ISIS 1 13715. db/db mice were treated at a dose of 10, 25 or 50 
mg/kg of ISIS 1 13715 or 50 mg/kg of ISIS 29848 while lean littermates were treated 
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at a dose of SO or 100 mg^ of ISIS 113715 or 100 mg/kg of ISIS 29848. Treatment 
was contixnied for 4 weeks after yMdtt the moe were sacrificed and tissues collected 
for mRNA analyris. KNA values were normalized and are expressed as a percentage of 
saline treated control. 

5 ISIS 1 13715 successfully reduced PTPIB mRNA levels in the livers of db/db 

mice at all doses examined (60% reduction of PTPIB mRNA), whereas the control 
oligonucleotide treated animals showed no reduction in PTPIB mRNA, remaining at 
the level of the salme treated control Treatment of lean littermates with ISIS 1 13715 
also reduced mRNA levels to 45% of control at the 50 mg/kg dose and 25% of control 

10 at the 100 mg/kg dose. The control oligonucleotide (ISIS 29848) failed to show any 
reduction in mRNA levels. 



Example 20 

Effects of antisense inhibition of PTPIB (ISIS 113715) on body weight 

Male db/db mice and lean littermates (age 9 weeks at time 0) were divided into 

1 5 matched groups (ff=6) with the same average blood g^cose levels and treated by 
intraperitoneal injection once a wedc with saline, ISIS 29848 (the control 
oligonucleotide) or ISIS 1 13715. db/db mice were treated at a dose of 10, 25 or 50 
mg/kg of ISIS 1 13715 or 50 mg/kg of ISIS 29848 while lean littermates were treated 
at a dose of 50 or 100 mg/kg of ISIS 113715 or 100 mg/1^ of ISIS 29848. Treatment 

20 was continued for 4 weeks. At day 28 mice were sacrificed and final body wdg^ 
were measured. 

Treatment of ob/ob mice witii ISIS 1 13715 resulted in an increase m body 
wdgbt which was constant over the dose range with ammals gaining an average of 1 1 . 0 
grams while saline treated controls gained 5.5 grams. Animals treated with the control 
2 5 oligonudeotide gamed an average of 7.8 grams of body wdgfht. 

Lean littermate animals treated with 50 or 100 mg/kg of ISIS 1 13715 gained 
3.8 grams of body weight compared to a gain of 3.0 grams fi^r the saline controls. 
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Jn a Bunilar experiinent, ob/ob imceandtiiekleanlittennates were dosed 
a week at 50 mg/kg with ISIS 1 1371 5, ISIS 29848 or saline control and body wdgjrts 
were measured at the end of day 7, 14 and 21. 

Treatment of the ob/ob mice with ISIS 1 13715, ISIS 29848 or saBne control all 
resulted in a similar increase m body wdght across the 21-day timecourse. At the end 
of day 7 all ob/ob treatment groups had an average weight of 42 grams. By day 21, 
animals treated with ISIS 1 13715 had an average body weight of 48 grams, while those 
in the ISIS 29848 (control oligonucleotide) and salme control group each had an 
average body weight of 52 grams. All of the lean littennates had an average body 
wdght of 25 grams at the beguming of the timecourse and all lean Uttermate treatment 
groups showed an inoease m body weight, to 28 grams, by day 21. 

Example 21 

Effects of antisense inhibition of PTPIB (ISIS 113715) on plasma insulin levels 
Male db/db mice (age 9 weeks at time 0) were divided into matched groups 
(iF=6) with the same average blood ghicose levels and treated by intraperitoneal 
iqection twice a week TWth saline, ISIS 29848 (the control oligonudeotide) or ISIS 
1 13715 at a dose of 50 mg/kg. Treatment was contimied for 3 weeks with plasma 
insulin levels bdng measured on day 7, 14, and 21. 

Mice treated with ISIS .1 13715 showed a dearease in plasma insulin levels from 
15iig/niLatday7to7.Spg/mLonday21. Saline treated animals has plasma insulin 
levds of 37 ng/mL at day 7 vMck dropped to 25 ng/mL on day 14 but rose again to 33 
ng/mL by day 21. Mice treated with the control oligonucleotide also showed a 
dearease hi plasma insulin levels across the timecourse of the study from 25 ng/mL at 
day 7 to 10 ng/mL on day 21. However, ISIS 113715 was the most effective at 
reducing plasma insulin over time. 
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"What is claimed is: 

1. A compound 8 to SO nucleobases in lengih targeted to a nuddc add 
molecule encodii^ PTPIB, wherein said conq)ound spedfically hybridizes with and 
inhibits the expression of PTPIB. 

2. The compound of daun 1 which is an antisense oligonudeotide. 

3. The compound of claim 2 i^erdn the antisense oligonudeotide has a 
sequence comprismg SEQ ID NO: 18, 19, 20, 21, 22, 23, 24, 26, 27, 29, 30, 32, 33, 
35, 36, 38, 39, 40, 42, 45, 46, 47, 48, 49, 50, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 
63, 64, 65, 66, 67, 69, 70, 72, 73, 75, 78, 79, 80, 81, 83, 84, 86, 87, 89, 90, 92, 93, 94, 
95, 96, 97, 99, 100, 101, 102, 103, 104, 106, 107, 108, 109, 110, 112, 113, 114, 115, 
117, 120, 121, 122, 123, 124, 126, 127, 128, 130, 131, 133, 134, 135, 136, 137, 138, 
139, 140, 141, 142, 144, 145, 146, 147, 148, 151, 152, 153, 154, 155, 156, 157, 158, 
159, 160, 161, 162, 163, 164, 165, 166, 168, 169, 170, 171, 172, 173, 177, 178, 179, 
180, 181, 182, 183, 184, 185, 186, 187, 188, 189, 191, 193, 195, 196, 198, 201, 202, 
204, 205, 206, 211, 215, 217, 219, 223, 225, 226, 228, 229, 230, 232, 233, 235, 236, 
237, 239 or 240. 

4. The compound of clahn 2 wherdn the antisense oligonudeotide 
comprises at least one modified intemudeo^de linkage. 

5. The compound of daim 4 whordn the modified intemudeo^de linkage 
is a phosphorotfaioate linkage. 



6. The compound of clafan 2 wherdn the antisense oligonucleotide 
comprises at least one modified sugar moiety. 



Pa 



0) 
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7. The compound of claim 6 wherdn the modified sugar moiety is a 2'-0- 
methoxyethyl sugar moiety. 

8. The compound of claim 2 wherein the antisense oligonudeotide 
comprises at least one modified nucleobase. 

9. The compound of claim 8 wherein the modified nucleobase is a 5- 
methylcytosine. 

10. The compound of claim 2 wherein the antisense oHgonucleotide is a 
chhneric oligonucleotide. 

11. A composition comprising the compound of claim 1 and a 
phannaceutically acoq>table carrier or diluent. 

12. The compo^tion of claim 1 1 fiirther compriang a colloidal disper^on 

system. 

13. The conq)Osition of claim 1 1 wherem the compound is an antisense 
oligonudeotide. 

14. A compound 8 to SO nudeobases in length which specifically hybridizes 
with at least an 8*nudeob8se portion of an active site on a micldc add molecule 
encoding PTPIB. 

15. A method of mhibitmg the ejcpresaon of PTPIB m cdls or tissues 
comprising contacting said cells or tissues with the compound of daun 1 so that 
expression of PTPIB is inhibited. 
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le. The method of chum IS wherdn the cdls or tissues are human cells or 

tissues. 



17. The method of clahn 15 wherdn the cells or tissues are rodent cells or 

tissues. 



18. The method of claim 17 wherein the rodent cells or tissues are mouse 
cells or tissues. 



19. The method of claim 17 wherem the rodent cells or tissues are rat cells 
or tissues. 



20. The method of claim 1 5 wherein the cells or tissues are liver, kidney or 
adipose cells or tissues. 

21. A method of treating an animal having or suspected of havmg a disease 
or condition associated with PTPIB compriso^ administering to said animal a 
therapeutically or prophylactically efifective amount of the compound of daim 1 so that 
e3q)resaon of PTPIB is uihibited. 

22 . The method of daim 2 1 wherein the animal is a human 

23. The method of dahn 21 wherdn the disease or condition is a metabolic 
disease or condition. 

24. The metiiod of claim 21 wherdn the disease or condition is diabetes. 

25. The method of daim 21 wherein the disease or condhion is Type 2 

diabetes. 
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26. The method of daim 21 wherein the (fisease or condition is obesity. 

27. The method of claim 21 wherem the (fisease or con^on is a 
hyperproUferative condition. 

28. The method of claim 27 wherdn the hyperprolif«rative condition is 

cancer. 

29. A method of decreasing blood glucose levels in an animal comprising 
administering to said animal the compound of claim 1. 

30. The method of claim 29 wherein the animal is a human or a rodent. 

3 L The method of daim 29 wherein the blood gjucose levels are plasma 
^ucose levels or serum glucose levels. 

32. The method of daim 29 wherein the anunal is a diabetic animal. 

33. A method of preventing or delaymg the onset of a disease or condition 
associated voth FTP IB in an animal comprising admmist^ing to said anhnal a 
th^ratically or prophylactically effective amount of the compound of claim 1. 

34. The method of claim 33 wher^ the animal is a human. 

35. The method of dann 33 wh^dn the disease or condition is a metabolic 
disease or condition. 

36. The method of claim 33 wherein the disease or condition is diabetes. 
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37. The method of daun 33 i^^ierein tiie disease or condition is Type 2 

diabetes. 

3 8. The method of claim 33 wherein the disease or condition is obesity. 

39. The method of claun 33 wherem the disease or condition is a 
hyperprolif^tive condition. 

40. The method of claim 39 wherein the hyperproliferative condition is 

cancer. 

41 . A method of preventing or delaying the onset of an increase in blood 
ghicose levels in an animal comprising administering to said animal the compound of 
claim 1. 

42. The method of daim 41 wherein the animal is a human or a rodent. 

43. The method of daim 41 wherdn the blood glucose levels are plasma 
ghicose levels or serum glucose levels. 

44. The method of claun 41 wherdn the animal is a diabetic animal. 
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SEQT7BNCE LISTING 

<110> Lex M. Cowsert 

Jacqueline wyatt 
Susan M. Freier 
Brett P. Mania 
Madeline M. Butler 
Robert McKay 

<:120> ANTISEHSB MODX7LATX017 OF PTPJ.B EXPRBSSION 



<130> ISPH-0478 

<140> US 09/629,644 
<141> 2000-07-31- 



<150> US 09/487,368 
<151> 2000-01-18 

<160> 242 

<210> 1 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 1 

tccgtcatcg ctcctcaggg 

<210> 2 
<2\X> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 2 . 2 

atgcattctg cccccaagga 

<210> 3 

<211> 3247 

<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (91)... (1396) 

<400> 3 

gggcgggcct cggggctaag agcgcgacgc ctagagcggc agacggcgca gtgggccgag &u 
aaggaggcgc agcagccgcc ctggcccgtc atg gag atg gaa aag gag ttc gag 114 



1 
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cag ate gac aag tec ggg age tgg gcg gee att tae cag gat ate cga . 162 
Gin lie Asp Lys Ser Gly Ser Txp Ala Ala lie Tyr Gin Asp He Arg 
10 • 15 20 

eat gaa gee agt gac ttc eca tgt aga gtg gee aag ctt ect aag aae 
His Glu Ala Ser Asp Phe Pro Cys Arg Val Ala Lys Leu Pro Lys Asn 

35 40 



•25 30 



aaa aac cga aat agg tac aga gac-gtc agt cce ttt gae cat agt egg 
Lys Asn Arg Asn Arg Tyr Arg Asp Val Ser Pro Phe Asp His Ser Arg 

50 55 



75 80 

cct aac aca tgc ggt cac ttt tgg gag atg gtg tgg gag cag aaa age 
Pro Asn Thr Cys Gly His Phe Trp Glu Met Val Trp Glu Gin Lys Ser 
90 95 100 

agg ggt gte gtc atg etc aac aga gtg atg gag aaa ggt teg tta aaa 
Arg Gly Val Val Met Leu Asn Arg Val Met Glu Lys Gly Ser Leu Lys 
105 110 lis 120 

tgc gca caa tac tgg cca caa aaa gaa gaa aaa gag atg ate ttt gaa 
Cys Ala Gin Tyr Trp Pro Gin Lys Glu Glu Lys Glu Met He Phe Glu 
125 130 135 

gac aca aat ttg aaa tta aca ttg ate tct gaa gat ate aag tea tat 
ASP Thr Asn Leu Lys Leu Thr Leu He Ser Glu Asp He Lys Ser Tyr 
140 145 150 

tat aca gtg cga cag eta gaa ttg gaa aac ctt aca ace caa gaa act 
Tyr Thr Val Arg Gin Leu Glu Leu Glu Asn Leu Thr Thr Gin Glu Tnr 
155 160 165 

cga gag ate tta cat ttc cac tat acc aca tgg ect gac ttt gga gtc 
Arg Glu He Leu His Phe His Tyr Thr Thr Trp Pro Asp Phe Gly Val 
170 175 180 

cct gaa tea cca gee tea ttc ttg aac ttt ctt ttc aaa gtc cga gag 
Pro Glu Ser Pro Ala Ser Phe Leu Asn Phe Leu Phe Lys Val Arg Glu 

195 200 



185 190 



tea ggg tea etc age ccg gag cac ggg ccc gtt gtg gtg cac tgc agt 
ser Gl? ser Leu Ser Pro Glu His Gly Pro Val Val Val His Cys Ser 
205 210 215 

gca ggc ate ggc agg tct gga acc ttc tgt ctg get gat ace tgc etc 
Ala Gly He Gly Arg Ser Gly Thr Phe Cys Leu Ala Asp Thr Cys Leu 
220 225 230 

Ctg ctg atg gac aag agg aaa gac cct tct tec gtt gat ate aag aaa 



210 



258 



306 



att aaa eta cat caa gaa gat aat gac tat ate aac get agt ttg ata 
lie Lys Leu His Gin Glu Asp Asn Asp Tyr He Asn Ala Ser Leu lie 
60 65 70 

aaa atg gaa gaa gee caa agg agt tac att ctt acc cag ggc cct ttg • 354 
Lys Met Glu Glu Ala Gin Arg Ser Tyr He Leu Thr Gin Gly Pro Leu 

nn an 85 



402 



450 



498 



546 



594 



642 



690 



738 



786 



834 
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Leu Leu Met Asp Lys Arg Lys Asp Pro Ser Ser Val Asp lie Lys Lys 
235 240 245 

gtg ctg tta gaa atg agg aag ttt egg atg ggg ttg ate cag aca gcc 
lal Leu Leu Glu Met Arg Lys Phe Arg Met Gly Leu He Gin Thr Ala 
250 255 260 

aac cag ctg cgc ttc tec tac ctg get gtg ate gaa ggt gcc aaa ttc 
an Su to^ Phe ser Tyr Leu Ala Val lie Glu Gly Ala Lys Phe 

ate atq ggg gac tct tec gtg cag gat cag tgg aag gag ctt tec cac 
ne Met Gl? Ser Ser Val Gin Asp Gin Trp Lys Glu Leu Ser Hxs 
285 290 29S 

aaa aac ctq gag ccc cea cec gag cat ate ccc cea cct cec egg cca 
III S lS III Pro Pro Pro Glu His He Pro Pro Pro Pro Arg Pro 
300 305 3i0 

r-nn aaa caa atc ctq gag cca eac aat ggg aaa tgc agg gag ttc tto 
IS Lys S Se Leu. Ilu Pro His Asn Gly Lys Cys Arg Glu Phe Phe 

315 320 325 

r.oa aat cac caq tag gtg aag gaa gag acc cag gag gat aaa gac tgc 
pro Asn His III S I^YS Glu Ilu Thr Gin Glu Asp Lys Asp Cys 
330 335 340 

CCC atc aag gaa gaa aaa gga age ccc tta aat gcc gca ccc tac ggc 
pro lie Lys Glu Glu Lys Gly Ser Pro Leu Asn Ala Ala Pro Tyr Gly 
345 

atc gaa age atg agt caa gac act gaa gtt aga agt egg gtc gtg ggg 
ne Glu sir Me? sir Gin Asp Thr Glu Val Arg Ser Arg Val Val Gly 
365 370 375 

aaa aat Ctt cqa qgt gcc cag get gcc tee cca gcc aaa ggg gag ccg 
i?y s£ Ilu Arg lly Ila Gin Ala Ala Ser Pro Ala Lys Gly Glu Pro 
380 385 390 

t-ca eta CCC qaa aag gac gag gac cat gca ctg agt tac tgg aag ccc 
ser 22 Pro Glu Lys Isp Glu Lp His Ala Leu Ser Tyr Trp Lys Pro 
395 400 405 



ttc Ctg gtc aac atg tgc gtg get aeg gtc etc 
Phe Leu Val Asn Met Cys Val Ala Thr Val Leu 
410 415 

etc tgc tac agg ttc ctg ttc aac age aac aca 
Leu Cys Tyr Arg Phe Leu Phe Asn Ser Asn Thr 
425 430 435 

ctccactcca cctccaccca ctgtccgcet etgeccgcag 

gcatgccgcg gtaggtaagg gccgceggac cgcgtagaga 

tggttctgca ctaaaaccea tcttcccegg atgtgtgtet 

tttgcccctt ccactttgag taecaaatec acaagccatt 



acg gee ggc get tac 
Thr Ala Gly Ala Tyr 
420 

tag cctgaccctc 



agcccacgcc cgactagcag 
gccgggeccc ggacggacgt 
cacecetcat ccttttactt 
ttttgaggag agtgaaagag 



882 

930 

978 

1026 

1074 

1122 

1170 

1218 

1266 

1314 

1362 

1408 

1468 
1528 
1588 
1648 



3 
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agtaccatgc tggcggcgca gagggaaggg gcctacaccc gtcttggggc tcgccccacc 1708 . 
cagggctccc tcctggagca tcccaggcgg cgcacgccaa cagccccccc cttgaatctg 1768 
cagggagcaa ctctccactc catatttatt taaacaattt tttccocaaa ggcatccata 1828 
gtgcactagc attttcttga accaataatg tattaaaatt ttttgatgtc agccttgcat 1888 
caagggcttt atcaaaaagt acaataataa atcctcaggt agtactggga atggaaggct 1948 
ttgccatggg octgctgcgt cagaccagta ctgggaagga ggacggttgt aagcagttgt 2008 
tatttagtga tattgtgggt aacgtgagaa gatagaacaa tgctataata tataatgaac 2068 
acgtgggtat ttaataagaa acatgatgt§ agattacttt gtcccgctta ttctcctccc 2128 
tgttatctgc tagatctagt tctcaatcac tgctcccccg tgtgtattag aatgcatgta 2188 
aggtcttctt gtgtcctgat gaaaaatatg tgcttgaaat gagaaacttt gatctctgct 2248 
tactaatgtg ccccatgtcc aagtccaacc tgcctgtgoa tgacctgatc attacatggc 2308 
tgtggttcpt aagcctgttg ctgaagtcat tgtcgctcag caatagggtg cagttttcca 2368 
ggaataggca tttgctaatt cctggcatga cactctagtg acttcctggt gaggcccagc 2428 
ctgtcctggt acagoagggt ottgctgtaa ctcagacatt ccaagggtat gggaagccat 2488 
attcacacct cacgctctgg acatgattta gggaagcagg gacacccccc gccccccacc 2548 
tttgggatca gcctccgoca ttccaagtca acactcttct tgagcagacc gtgatttgga 2608 
agagaggcac ctgctggaaa ccacacttct tgaaacagcc tgggtgacgg tcctttaggc 2668 
agcctgccgo cgtctctgtc ccggttcacc ttgccgagag aggcgcgtct gccccaccot 2728 
caaaccctgt ggggcctgat ggtgctcacg actcttcctg caaagggaac tgaagacctc 2788 
cacattaagt ggctttttaa catgaaaaac acggcagctg tagctcccga gctactctct 2848 
tgccagcatt ttcacatttt gcctttctcg tggtagaagc cagtacagag aaattctgtg • 2908 
gtgggaacat tcgaggtgtc accctgcaga gctatggtga ggtgtggata aggcttaggt 2968 
gccaggctgt aagcattctg agctggcttg ttgtttttaa gtcctgtata tgtatgtagt 3028 
agtttgggtg tgtatatata gtagcatttc aaaatggacg tactggttta accfccctatc 3088 
cttggagagc agctggctct ccaccttgtt acacattatg ttagagaggt agcgagctgc 3148 
tctgctatat gccttaagcc aatatttact catcaggtca ttatttttta caatggccat 3208 

3247 

ggaataaacc atttttacaa aaataaaaac aaaaaaagc 



<210> 4 
<211> 21 
<212> DNA 

<213> Artificial Sequence 



4 
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<220> 

<223> PCR Primer 
<400> 4 

ggagttcgag cagatcgaca a 



<210> 5 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR Primer 
<400> 5 

ggccactcta catgggaagt c 



<210> 6 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR Probe 
<400> 6 

agctgggcgg ccatttacca ggat 



<210> 7. 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR Primer 
<400> 7 

gaaggtgaag gtcggagtc 



<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR Primer 

<400> 8 20 
gaagatggtg atgggatttc 



<210> 9 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



5 
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<223> PCR Probe 

<400> 9 20 
caagcttccc gttctcagcc 

<210> 10 
<211> 4127 
<212> DNA 

<213> Rattus norvegicus 

<220> 
<221> CDS 

<222> 1120) . . . (1418) 



agccgctgct ggggaggttg gggctgaggt ggtggcgggc gacgggcctc gagacgcgga 
gcgacgcggc ctagcgcggc ggacggccga gggaactcgg gcagtcgtcc cgtcccgcc 



atg gaa atg gag aag gaa ttc gag cag ate gat aag get ggg aac tgg 
Met llu Me? Ill Lys Glu Phe Glu Gin He Asp Lys Ala Gly Asn Trp 
1 5 10 

gcg get att tac cag gat att cga eat gaa gee agt gac ttc cca 
All ila He Tyr Gin Asp He Arg His Glu Ala Ser Asp Phe Pro Cys 
20 25 30 

aga ata gcg aaa ctt cct aag aac aaa aae egg aae agg tac cga gat 
Arg He Ala Lys Leu Pro Lys Asn Lys Asn Arg Asn Arg Tyr Arg Asp 
^ 35 40 45 



gtc age cct ttt gac cac agt egg att aaa ttg cat cag gaa gat aat 
val Ser Pro Phe Asp His Ser Arg He Lys Leu His Gin Glu Asp Asn 
50 55 60 

aac tat ate aat gee age ttg ata aaa atg gag gaa gee cag agg age 
ASP He Asn La Ser Leu He Lys Met Glu Glu Ala Gin Arg Ser 
65 70 75 

tat ate etc ace eag gge cct tta cca aac aeg tgc ggg eae. ttc tgg 
Tyr He Leu Thr Gin Gly Pro Leu Pro Asn Thr Cys Gly Hxs pne irp 
' 85 90 



gag atg gtg tgg gag cag aag age agg ggc gtg gtc atg etc aae cge 
Glu Met val Trp Glu Gin Lys Ser Arg Gly Val Val Met Leu Asn Arg 
100 11" 

ate atg gag aaa gge teg tta aaa tgt gee eag tat tgg cca cag aaa 
ill Se? Glu Lys Gly Sel Leu Lys Cys Ala Gin Tyr Trp Pro Gin Lys 
115 120 125 

r. 51 IS £? IS s is^ S5 51 s s 

135 1*0 



167 



215 



263 



311 



359 



407 



455 



503 



551 



130 



6 
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ate tct qaa gat gtc aag tea tat tac aca gta egg cag ttg gag ttg S99 
Se Ser gS Lp Val Lyl Ser Tyr Tyr Thr Val Arg Gin Leu Glu Leu 
145 150 155 

gag aac ctg get ace cag gag get cga gag ate ctg cat ttc cac tac 
Glu Asn Leu Ala Thr Gin Glu Ala Arg Glu He Leu Hxs Phe His Tyr 
165 "0 

af r acc taa cct qae ttt gga gtc cct gag tea ect gee tct ttc etc 
^ So I^p Phe lly val Pro Glu Ser Pro Ala Ser Phe Leu 

X85 



180 



aat ttc eta ttc aaa gtc ega gag tea gge tea etc age era gag cac 
Asn Phe Leu Phe Lys Val Arg Glu Ser Gly Ser Leu Ser Pro Glu His 
195 200 205 

gge ceo att gtg gtc cac tgc agt get ggc att gge agg tea ggg acc 
6l5 Pro He lal Val His Cys Ser Ala Gly He Gly Arg Ser Gly Thr 
210 215 220 

ttc tac etq get gac ace tgc etc tta ctg atg gae aag agg aaa gac 
Phe Tb Sa Isp Thr C?b Leu Leu Leu Met Asp Lys Arg Lys Asp 
225 230 235 



ceg tec tct gtg gac ate aag aaa gtg ctg ttg gag atg cgc agg ttc 
Prl ser Ser Val Asp He Lys Lys Val Leu Leu Glu Met Arg Arg Phe 
245 250 25b 

cgc atg ggg etc ate cag acg gee gac caa ctg ego ttc tec t^ ctg 
^g Me? Gl? Leu He Gin Thr Ala Asp Gin Leu Arg Phe Ser Tyr Leu 
260 265 

act gtg ate gag ggt gca aag ttc ate atg ggc gac teg tea gtg cag 
Ma val lie llu lly Kla Lys Phe He Met Gly Asp Ser Ser Val Gin 
275 280 285 

oat caa taa aag gag ctt tec cat gaa gac ctg gag cct cec cct gag 
^p Gin ?4 lys Glu Leu ser His Glu Asp Leu Glu Pro Pro Pro Glu 
290 295 S*"* 

cac gtg cec eca cct cec egg cea ccc aaa cgc aca ttg gag cct cac 
His val Pro Pro Pro Pro Arg Pro Pro Lys Arg Thr Leu Glu Pro His 
305 310 315 

aat aac aaa tac aag gag etc ttc tec aac cac cag tgg gtg age gag 
^n GlJ lyl C?S IS Glu Leu Phe Ser Asn His Gin Trp Val Ser Glu 



325 330 



gag age tgt gag gat gag gac ate ctg gee aga gag gaa age aga gee 
Glu ser cys Glu Asp Glu Asp He Leu Ala Arg Glu Glu Ser Aig Aia 
340 345 

cec tea att get gtg cac age atg age agt atg agt caa gac act gaa 
Pro ser He Ala Val His Ser Met Ser Ser Met Ser Gin Asp inr »,j.u 
355 360 365 

gtt agg aaa egg atg gtg ggt gga ggt ctt caa agt get cag gca tct 
val Si Lys aII Met Val Gly Gly Gly .Leu Gin Ser Ala Gin Ala Ser 



647 



695 



743 



791 



839 



887 



935 



983 



1031 



1079 



1127 



1175 



1223 



1271 
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gtc ceo act gag gaa gag ctg tec cca acc gag gag gaa caa aag gca 1319 
Val Pro Thr Glu Glu Glu Leu Ser Pro Thr Glu Glu Glu Gin Lys Ala 
385 390 . 395 

cac agg cca gtt cac tgg aag ccc ttc ctg gtc aac gtg tgc atg gcc 
His firg Pro Val His Trp Lys Pro Phe Leu Val Asn Val Cys Met Ala 
405 410 **5 

acg.gcc ctg gcg act ggc gcg tac etc tgt tac egg gta tgt ttt cac 
Thr Ala Lei Ala THr Gly Ala Tyr Leu Cys Tyr Arg Val Cys Phe His 
420 425 430 

tga cagactgctg tgaggcatga gcgtggtggg cgctgccact gcccaggtta 



1367 



1415 



1468 



ggatttggte tgcggcgtct aacctggtgt agaagaaaca acagcttaca agcctgtggt 1528 
ggaactggaa gggccagccc caggaggggc atctgtgcac tgggctttga aggagcccct 1588 
ggtcccaaga acagagtcta atctcagggc cttaacctgt tcaggagaag tagaggaaat 1648 
gccaaatact cttcttgctc tcacctcact ectccccttt ctctggttcg tttgtttttg 1708 
gaaaaaaaaa aaaaagaatt acaacacatt gttgttttta acatttataa aggcaggttt 1768 
ttgttatttt tagagaaaac aaaagatget aggcactggt gagattctct tgtgcccttt 1828 
ggcatgtgat cagattcacg atttacgttt atttccgggg gagggtecca cctgtcagga 1888 
ctgtaaagtt cctgctggct tggtcagccc ccccaccccc ccaccccgag cttgcaggtg X948 
ccctgctgtg aggagagcag cagcagaggc tgcccctgga cagaagccca gctctgcttc 2008 
cctoaggtgt ccctgcgttt ccatcctcct tctttgtgac cgccatottg cagatgacce 2068 
agtcctcagc accccacocc tgcagatggg tttctccgag ggcctgcctc agggtcatca 2128 
gaggttggct gccagcttag agctggggct tccatttgat tggaaagtca ttactattct 2188 
atgtagaagc cactccactg aggtgtaaag caagactcat aaaggaggag ccttggtgtc 2248 
atggaagtca ctccgcgcgc aggacctgta acaacctctg aaacactcag tcctgctgoa 2308 
gtgacgtcct tgaaggcatc agacagatga tttgcagact gccaagactt gtoctgagcc 2368 
gtgattttta gagtctggac tcatgaaaca ccgccgagcg cttaetgtgc agcctctgat 2428 
gctggttggc tgaggctgcg gggaggtgga cactgtgggt gcatccagtg cagttgcttt 2488 
tgtgcagttgggtceagcag cacagcccgc actccagcct cagotgcagg ccacagtggc 2548 
catggaggcc gccagagcga gctggggtgg atgcttgttc acttggagca gccttoccag 2608 
gacgtgcagc tcccttcctg ctttgtcctt ctgcttcctt ccctggagta gcaagcccac 2668 
gagcaatcgt gaggggtgtg agggagctgc agaggcatca gagtggcctg cagcggcgtg 2728 
aggccccttc ccctccgaca ccccccteca gaggagcegc tccaetgtta tttattcact 2788 
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ttgcccacag acacccctga gtgagcacac cctgaaactg accgtgtaag gtgtcagcct 2848 
gcacccagga ccgtcaggtg cagcacoggg tcagtcctag ggttgaggta ggactgacac 2908 
agccactgtg tggctggtgc tggggcaggg gcaggagctg agggtcttag aagcaatctt 2968 
caggaacaga caacagtggt gacatgtaaa gtccctgtgg ctactgatga catgtgtagg 3028 
atgaaggctg gcctttctcc catgactttc tagatcccgt tcoccgtctg ctttccctgt 3088 
gagttagaaa acacacaggc tcctgtcctg gtggtgccgt gtgcttgaoa tgggaaactt 3148 
agatgcctgc tcactggcgg goacctcggc atcgccacca ctcagagtga gagcagtgct 3208 
gtccagtgcc gaggccgcct gactcccggc aggactcttc aggctctggc ctgccccagc 3268 
acaccccgct ggatctcaga cattccacac ccacacctca ttccctggac acttgggcaa 3328 
gcaggcccgc ccttccacct ctggggtcag cccctccatt cogagttcac actgctctgg 3388 
agcaggccag gaccggaagc aaggcagctg gtgaggagca ccctcotggg aacagtgtag 3448 
gtgacagtcc tgagagtcag cttgctagcg ctgctggcac cagtcacctt gctcagaagt 3508 
gtgtggctct tgaggctgaa gagactgatg atggtgctca tgactcttct gtgaggggaa 3568 
cttgaccttc acattgggtg gcttttttta aaataagcga aggcagctgg aactccagtc 3628 
tgcctcttgc cagcacttca cattttgcct ttcacccaga gaagccagca cagagccact 3688 
ggggaaggcg atggccttgc ctgcacaggc tgaggagatg gctcagccgg cgtccaggct 3748 
gtgtctggag cagggggtgc acagcagcct cacaggtggg ggcctcagag caggcgctgc 3808 
cctgtcccct gccccgotgg aggcagcaaa gctgctgcat gccttaagtc aatacttact 3868 
cagcagggcg ctctcgttct ctctctctct ctctctctct ctctctctct ctctctctct 3928 
ctctctaaat ggccatagaa taaaccattt tacaaaaata aaagccaaca acaaagtgct 3988 
ctggaatagc acctttgcag gagcgggggg tgtctcaggg tcttctgtga cctcaccgaa 4048 
ctgtccgact gcaccgtttc caacttgtgt ctcactaatg ggtctgcatt agttgcaaca 4108 

4127 

ataaatgttt ttaaagaac 

<210> 11 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR Primer 

<400> 11 21 
cgagggtgca aagttcatca t 
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<210> 12 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR Primer 

<400> 12 21 
ccaggtcttc atgggaaagc t 



<210> 13 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR Probe 

<400> 13 26 
cgactcgtca gtgcaggatc agtgga 



<210> 14 
<211> 23 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> PGR Primer 

<400> 14 23 
tgttctagag acagccgcat ctt 



<210> 15 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR Primer 

<400> 15 21 
caccgacctt caccatcttg t 



<210> 16 
<211> 24 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> PGR Probe 

<400> 16 ... 24 

ttgtgcagtg ccagcctcgt ctca 
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<210> 17 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 17 20 
cttagccccg aggcccgccc 

<210> 18 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 18 20 
ctcggcccac tgcgccgtct 



<210> 19 
<211> 20 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 19 20 
catgacgggc cagggcggct 



<210> 20 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 20 20 
cccggacttg tcgatctgct 

<210> 21 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 21 20 
■ ctggcttcat gtcggatatc 
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<210> 22 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotxde 

<400> 22 20 
ttggccactc tacatgggaa 

<210> 23 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 23 20 
ggactgacgt ctctgtacct 



<210> 24 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotxde 

<400> 24 20 
gatgtagttt aatccgacta 



<210> 25 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 25 20 
ctagcgttga tatagtcatt 



<210> 26 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 26 20 
gggtaagaat gtaactcctt 
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<210> 27 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Aatisense Oligonucleotide 

<400> 27 20 
tgaccgcatg tgttaggcaa 

<210> 28 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 28 20 
ttttctgctc ccacaccatc 



<210> 29 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Antisense Oligonucleotide 

<400> 29 20 
ctctgttgag catgacgaca 

<210> 30 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 30 20 
gcgcatttta acgaaccttt 



<210> 31 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<:?20> 

<223> Antisense Oligonucleotide 



<400> 31 . 20 

aaatttgtgt cttcaaagat 
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<210> 32 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotiae 

<400> 32 20 
tgatatcttc agagatcaat 

<210> 33 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> ^ 
<223> Antisense Oligonucleotide 

<400> 33 20 
tctagctgtc gcactgtata 

<210> 34 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> . 
<223> Antisense Oligonucleotide 

<400> 34 20 
agtttcttgg gttgtaaggt 

<210> 35 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 35 20 
gtggtatagt ggaaatgtaa 

<210> 36 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> ^ 
<223> Antisense Oligonucleotide 

<400> 36 20 
tgattcaggg actccaaagt 
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<210> 37 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 37 20 
ttgaaaagaa agttcaagaa 

<210> 38 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 38 20 
gggctgagtg accctgactc 



<210> 39 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 39 20 
gcagtgcacc acaacgggcc 



<210> 40 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Antisense Oligonucleotide 



<400> 40 20 
aggttccaga cctgccgatg 



<210> 41 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Antisense Oligonucleotide 



<400> 41 • 20 
agcaggaggc aggtatcagc 
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<210> 42 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> , 
<223> Antisense Oligonucleotide 

<400> 42 20 
gaagaagggt ctttcctctt 

<210> 43 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 43 20 
tctaacagca ctttcttgat 

<210> 44 
<211> 20 
<;212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense oligonucleotide 

<400> 44 20 
atcaacccca tccgaaactt 



<210> 45 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 45 20 
gagaagcgca gctggtcggc 



<210> 46 
<211> 20 • 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 46 20 
tttggcacct tcgatcacag 
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<210> 47 
<211> 20 
<212> DNA 

<213> Artificial sequence 

<220> . , ^.^ 

<223> Antisense Oligonucleotiae 

<400> '47 20 
agctccttcc actgatcctg 

<210> 48 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> . , 

<223> Antisense Oligonucleotide 

<400> 48 20 
tccaggattc gtttgggtgg 

<210> 49 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> , 
<223> Antisense Oligonucleotide 

<400> 4]9 20 
gaactccctg catttcccat 



<210> 50 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 50 20 
ttccttcacc cactggtgat 



<210> 51 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> • 

<223> Antisense Oligonucleotide 

<400> 51 20 
gtagggtgcg gcatttaagg 
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<210> 52 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotxde 

<400> 52 20 
cagtgtcttg actcatgctt 

<210> 53 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 53 20 
gcctgggcac ctcgaagact 



<210> 54 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Antisense Oligonucleotide 

<400> 54 20 
ctcgtccttc tcgggcagtg 



<210> 55 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 55 20 
gggcttccag taactcagtg 



<210> 56 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 56 20 
ccgtagccac gcacatgttg 
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<210> 57 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> , ^.^ 

<223> Antisense Oligonucleotide 

<400> 57 20 
tagcagaggt aagcgccggc 

<210> 58 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> ^ ^ 

<223> Antisense Oligonucleotide 

<400> 58 20 
ctatgtgttg ctgttgaaca 

<210> 59 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> . n 

<223> Antisense Oligonucleotide 

<400> 59 20 
ggaggtggag tggaggaggg 

<210> 60 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 60 20 
ggctctgcgg gcagaggcgg 

<210> 61 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 61 • 20 

ccgcggcatg cctgctagtc 
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<210> 62 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotxde 
<400> 62 

tctctacgcg gtccggcggc 



<210> 63 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Antisense Oligonucleotide 
<400> 63 

aagatgggtt ttagtgcaga 



<210> 64 
<211> 20 
<212> DNA 

<2X3> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 64 

gtactctctt tcactctcct 



<210> 65 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 65 20 
ggccccttcc ctctgcgccg 

<210> 66 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 66 • 20 

ctccaggagg gagccctggg 
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<210> 67 

<211> 20 . 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Antisense Oligonucleotide 

<400> 67 20 
gggctgttgg cgtgcgccgc 

<210> 68 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 68 20 
tttaaataaa tatggagtgg 



<210> 69 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 69 20 
gttcaagaaa atgctagtgc 



<210> 70 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 70 20 
ttgataaagc ccttgatgca 



<210> 71 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 71 . '20 
atggcaaagc cttccattcc 
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<210> 72 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense oligonucleotide 

<400> 72 20 
gtcctccttc ccagtactgg 

<210> 73 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 73 20 
ttacccacaa tatcactaaa 



<210> 74 
<211> 20 
<2X2> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 74 20 
attatatatt atagcattgt 

<210> 75 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 75 20 
tcacatcatg tttcttatta 

<210> 76 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 76 20 
ataacaggga ggagaataag 
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<210> 77 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 77 20 
ttacatgcat tctaatacac 

<210> 78 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 78 20 
gatcaaagtt tctcatttca 

<210> 79 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 79 20 
ggtcatgcac aggcaggttg 



<210> 80 
<211> 20 
<212> DNA 

<2135> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 80 20 
caacaggctt aggaaccaca 

<210> 81 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 81 20 
aactgcaccc tattgctgag 
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<210> 82 
<211> 20 
<2X2> DNA 

<213> Artificial Sequence 

<220> _ 
<223> Antisense Oligonucleotide 

<400> 82 20 
gtcatgccag gaattagcaa 

<210> 83 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Antisense Oligonucleotide 

<400> 83 20 
acaggctggg cctcaccagg 

<210> 84 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 84 20 
tgagttacag caagaccctg 

<210> 85 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> , ^.^ 

<223> Antisense Oligonucleotide 

<400> 85 20 
gaatatggct tcccataccc 

<210> 86 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Antisense Oligonucleotide 

<400> 86 • 20 

ccctaaatca tgtccagagc 
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<210> 87 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Antieense Oligonucleotide 

<400> 87 20 
gacttggaat ggcggaggct 



<210> 88 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 88 20 
caaatcacgg tctgctcaag 



<210> 89 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 89 20 
gaagtgtggt ttccagcagg 



<210> 90 
<211> 20 
<212> DNA 

<213> Artificial- Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 90 20 
cctaaaggac cgtcacccag 



<210> 91 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Antisense Oligonucleotide 

<400> 91 20 
gtgaaccggg acagagacgg 
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<210> 92 • 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 92 20 
gccccacagg gtttgagggt 

<210> 93 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Antisense Oligonucleotxde 

<400> 93 20 
cctttgcagg aagagtcgtg 

<210> 94 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotxde 

<400> 94 20 
aaagccactt aatgtggagg 

<210> 95 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 95 20 
gtgaaaatgc tggcaagaga 

<210> 96 
<21X> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Antisense Oligonucleotide 

<400> 96 20 
tcagaatgct tacagcctgg 
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<210> 97 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 97 20 
caacctcccc agcagcggct 



<210> 98 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 98 20 
tcgaggcccg tcgcccgcca 



<210> 99 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 99 20 
cctcggccgt ccgccgcgct 



<210> 100 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 100 20 
tcgatctgct cgaattcctt 



<210> 101 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 101 20 
cctggtaaat agccgcccag 
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<210> 102 
<211> 20 
<212> mk 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 102 20 
tgtcgaatat cctggtaaat 



<210> 103 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 103 20 
actggcttca tgtcgaatat 



<210> 104 
<211> 20 
<212> DKA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 104 20 
aagtcactgg cttcatgtcg 



<210> 105 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 105 20 
gaagtcactg gcttcatgtc 



<210> 106 
<211> 20 
<212> DlilA 

<213> Artificial Sequence 



<220> 

<223> Antisense Oligonucleotide 

<400> 106 * 20 

ggaagtcact ggcttcatgt 
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<210> 107 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotxde 

<400> 107 20 
gggaagtcac tggcttcatg 

<210> 108 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 108 20 
tgggaagtca ctggcttcat 

<210> 109 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 109 20 
atgggaagtc actggcttca 



<210> 110 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 110 20 
catgggaagt cactggcttc 



<210> 111 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<2^0> , ' _ 

<223> Antisense Oligonucleotide 

<400> 111 20 
tttttgttct taggaagttt 



29 



wo 02/10378 



PCTAJSOl/23874 



<210> 112 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense oligonucleotide 

<400> 112 20 
•cggtttttgt tcttaggaag 

<210> 113 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 113 20 
tccgactgtg gtcaaaaggg 



<210> 114 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 114 20 
ttaatccgac tgtggtcaaa 



<210> 115 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 115 20 
atagtcatta tcttcctgat 

<210> 116 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 116 20 
ttgatatagt cattatcttc 
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<210> 117 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 117 20 
gcttcctcca tttttatcaa 

<210> 118 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 118 20 
ggccctgggt gaggatatag 

<210> 119 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Antisense Oligonucleotide 

<400> 119 20 
cacaccatct cccagaagtg 



<210> 120 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 120 20 
tgctcccaca ccatctccca 



<210> 121 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 121 20 
'ctgctcccac accatctccc 
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<210> 122 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> , .J 

<223> Antisense Oligonucleotide 

<400> 122 20 
tctgctccca caccatctcc 

<210> 123 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 123 20 
ttctgctccc acaccatctc 

<210> 124 
<211> 20 
<212> DHA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 124 20 
cccctgctct tctgctccca 

<210> 125 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 125 20 
atgcggttga gcatgaccac 

<210> 126 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 126 ... 20 

tttaacgagc ctttctccat 
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<210> 127 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 127 20 
ttttcttctt tctgtggcca 

<210> 128 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Antisense Oligonucleotide 

<400> 128 . . 20 

gaccatctct ttttcttctt 

<210> 129 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Antisense Oligonucleotide 

<400> 129 20 
tcagagatca gtgtcagctt 



<210> 130 
<211> 20 
<212> DNA 

<213> Artificial. Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 130 20 
cttgacatct tcagagatca* 



<210> 131 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 131 .20 
taatatgact tgacatctfcc 
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<210> 132 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> . , 

<223> Antisense Oligonucleotide 

<400> 132 20 
aactccaact gccgtactgt 

<210> 133 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> , 
<223> Antisense Oligonucleotide 

<400> 133 20 
tctctcgagc ctcctgggta 

<210> 134 
<211> 20 
<212> D£IA 

<213> Artificial Sequence 

<220> ^ 
<223> Antisense Oligonucleotide 

<400> 134 20 
ccaaagtcag gccaggtggt 



<210> 135 
<211> 20 
<212> DKA 

<213> Artificial Sequence 

<220> ^ 
<223> Antisense Oligonucleotide 

<400> 135 20 
gggactccaa agtcaggcca 



<210> 136 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> , 
<223> Antisense Oligonucleotide 

<400> 136. 20 
agggactcca aagtcaggcc 
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<210> 137 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> . , 

<223> Antisense Olxgonucleotiae 

<400> 137 20 
cagggactcc aaagtcaggc 

<210> 138 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<223> Antisense Oligonucleotide 

<400> 138 20 
tcagggactc caaagtcagg 



<210> 139 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Antisense Oligonucleotide 

<400> 139 20 
ggtgactcag ggactccaaa 



<210> 140 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 140 20 
cctgactctc ggactttgaa 



<210> 141 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400>141 20 
gctgagtgag cctgactctc 
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<210> 142 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 142 20 
ccgtgctctg ggctgagtga 

<210> 143 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<:223> Antiaense Oligonucleotide 

<400> 143 20 
aaggtccctg acctgccaat 

<210> 144 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 144 20 
tctttcctct tgtccatcag 



•<210> 145 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 145 20 
gtctttcctc ttgtccatca 



<210> 146 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Antisense Oligonucleotide 



<400> 146 20 
ggtctttcct cttgtccatc 
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<210> 147 
<21X> 2d 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 147 20 
gggtctttcc tcttgtccat 

<210> 148 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 148 20 
aacagcactt tcttgatgtc 



<210> 149 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 149 20 
ggaacctgcg catctccaac 



<210> 150 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 150 20 
tggtcggccg tctggatgag 



<210> 151 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 151 20 
gagaagcgca gttggtcggc 
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<210> 152 
<211> 20 
<212> Dm. 

<213> Artificial Sequence 
<22a> 

<223> Antisense Oligonucleotide 

<400> 152 20 
aggtaggaga agcgcagttg 

<210> 153 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 153 20 
gccaggtagg agaagcgcag 



<210> 154 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Antisense Oligonucleotide 

<400> 154 20 
agccaggtag gagaagcgca 



<210> 155 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 155 20 
cagccaggta ggagaagcgc 



<2.10> 156 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 156 20 
acagccaggt aggagaagcg 
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<210> 157 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> , 
<223> Antisense Oligonucleotiae 

<400> 157 20 
cacagccagg taggagaagc 

<210> 158 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> , 
<223> Antisense Oligonucleotiae 

<400> 158 20 
tcacagccag gtaggagaag 



<210> 159 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> , 
<223> Antisense Oligonucleotxde 

<400> 159 20 
atcacagcca ggtaggagaa 



<210> 160 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotiae 

<400> 160 20 
gatcacagcc aggtaggaga 



<210> 161 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 161 20 
cgatcacagc caggtaggag 
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<210> 162 
<211> 20 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Antiseixse Oligonucleotxae 

<400> 162 20 
tcgatcacag ccaggtagga 

<210> 163 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 163 20 
caccctcgat cacagccagg 



<210> 164 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Antisense Oligonucleotide 

<400> 164 20 
tccttccact gatcctgcac 



<210> 165 
<211> 20 
<:212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 165 20 
ctccttccac tgatcctgca 

<210> 166 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 166 20 
gctccttcca ctgatcctgc 
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<210> 167 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligofimcleotide 
<400> 167 

agctccttcc actgatcctg 



<210> 168 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 168 

aagctccttc cactgatcct 



<210> 169 
<211> 20 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 169 

aaagctcctt ccactgatcc 



<210> 170 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 170. 

gaaagctcct tccactgatc 



20 



<210> 171 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 171 

ggaaagcccc ttccactgat 



41 



wo 02/10378 



PCTAJSOl/23874 



<210> 172 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 172 

gggaaagctc cttccactga 



<210> 173 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Antisense Oligonucleotide 
<400> 173 

tgggaaagct ccttccactg 



<210> 174 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223^ Antisense Oligonucleotide 
<400> 174 20 

tggccgggga ggtgggggca 



20 



20 



<210> 175 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 175 20 
tgggtggccg gggaggtggg 

<210> 176 

<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 176 20 
tgcgtttggg tggccgggga 
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<210> 177 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antidense Oligonucleotide 
<400> 177 

tgcacttgcc attgtgaggc 



<210> 178 
<211> 20 
<212> DN2V 

<213> Artificial Sequence 

<220> 

<223> Antisense Oligonucleotide 
<400> 178 

acttcagtgt cttgactcat 



<210> 179 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 179 

aacttcagtg tcttgactca 



20 



<210> 180 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 180 

taacttcagt gtcttgactc 



<210> 181 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Antisense Oligonucleotide 
<400> 181 

ctaacttcag tgtcttgact 
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<210> 182 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 182 20 
gacagatgcc tgagcacttt 



<210> 183 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotxde 

<400> 183 20 
gaccaggaag ggcttccagt 

<210> 184 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 184 20 
tgaccaggaa gggcttccag 



<210> 185 
<211> 20 
<212> DNA 

«;213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 185 20 
ttgaccagga agggcttcca 



<210> 186 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 186 20 
gttgaccagg aagggcttcc 
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<210> 187 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 187 20 
gcacacgttg accaggaagg 

<210> 188 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> _ 
<223> Antisense Oligonucleotide 

<400> 188 20 
gaggtacgcg ccagtcgcca 

<210> 189 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Antisense Oligonucleotide 

<400> 189 20 
tacccggtaa cagaggtacg 

<210> 190 
<211> 20 
<212> DNA 

<213> Artificial^ Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 190 20 
agtgaaaaca tacccggtaa 

<210> 191 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 191 20 
caaatcctaa cctgggcagt 



45 



wo 02/10378 



PCTAJSOl/23874 



<210> 192 
<211> 20 . 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 192 

ttccagttcc accacaggct 



<210> 193 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<223> Antisense Oligonucleotide 
<400> 193 

ccagtgcaca gatgcccctc 



<210> 194 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Antisense Oligonucleotide 

<400> 194 20 
acaggttaag gccctgagat 



<210> 195 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Antisense Oligonucleotide 

<400> 195 . 20 
gcctagcatc ttttgttttc 



<210> 196 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 196 20 
aagccagcag gaactttaca 
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<210> 197 
<211> 20 
<212> VSh 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 197 20 
gggacacctg agggaagcag 

<210> 198 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 198 20 
ggtcatctgc aagatggcgg 

<210> 199 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Antisense Oligonucleotide 

<400> 199 20 
gccaacctct gatgaccctg 



<210> 200 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 200 20 
tggaagcccc agctctaagc 

<210> 201 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 201 20 
tagtaatgac tttccaatca 
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<2X0> 202 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 202 

tgagtcttgc tttacacctc 



<210> 203 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 203 

cctgcgcgcg gagtgacttc 



<210> 204 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 204 

aggacgtcac tgcagcagga 



<210> 205 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 205 20 
tcaggacaag tcttggcagt 



<210> 206 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 206 20 
gaggctgcac agtaagcgct 
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<210> 207 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 207 20 
tcagccaacc agcatcagag 

<210> 208 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 208 20 
acccacagtg tccacctccc 

<210> 209 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 209 20 
agtgcgggct gtgctgctgg 



<210> 210 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 210 20 
cagctcgctc tggcggcctc 



<210> 211 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Antisense Oligonucleotide 

<400> 211 20 
aggaagggag ctgcacgtcc 
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<2X0> 212 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 212 

ccctcacgat tgctcgtggg 



<210> 213 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 213 

cagtggagcg gctcctctgg 



<210> 214 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Antisense Oligonucleotide 

<400> 214 20 
caggctgaca ccttacacgg 



<210> 215 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 215 20 
gtcctacctc aaccctagga 



<210> 216 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Antisense Oligonucleotide 
<400> 216 

ctgccccagc accagccaca 
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<210> 217 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 217 20 
attgcttcta agaccctcag 

<210> 218 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 218 20 
ttacatgtca ccactgttgt 

<210> 219 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 219 20 
tacacatgtc atcagtagcc 

<210> 220 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 220 20 
ttttctaact cacagggaaa 

<210> 221 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 221 • 20 

gtgcccgcca gtgagcaggc 
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<210> 222 . 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 222 

cggcctcggc actggacagc 



<210> 223 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Antisense Oligonucleotide 
<400>.223 

gtggaatgtc tgagatccag 



<210> 224 
<211> 20 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 224 

agggcgggcc tgcttgccca 



<210> 225 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 225 20 
cggtcctggc ctgctccaga 



<210> 226 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 226 20 
tacactgttc ccaggagggt 
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<210> 227 
<21I> 20 
<212> DNA • 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 227 

tggtgccagc agcgctagca 



<210> 228 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 228 

cagtctcttc agcctcaaga 



<210> 229 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 229 20 
aagagtcatg agcaccatca 



<210> 230 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antijsense Oligonucleotide 

<400> 230 20 
tgaaggtcaa gttcccctca 



<210> 231 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Antisense Oligonucleotide 

<400> 231 . . . 

ctggcaagag gcagactgga 
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<210> 232 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 232 

ggctctgtgc tggcttctct 



<210> 233 
<211> 20 
<212> DNA 

<2X3> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 233 

gccatctcct cagcctgtgc 



<210> 234 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 234 20 
agcgcctgct ctgaggcccc 



<210> 235 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 235 20 
tgctgagtaa gtattgactt 



<210> 236 
<211> 20 
<212> DNA 

<2i3> TUrtificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 236 20 
ctatggccat ttagagagag 
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<210> 237 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 237 

tggtttattc tatggccatt 



<210> 238 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 238 

cgctcctgca aaggtgctat 



<210> 239 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 239 20 
gttggaaacg gtgcagtcgg 



<210> 240 
<211> 20 
<212> DNA 

<2i3> Artificial Sequence 



<220> 

<223> Antisense Oligonucleotide 
<400> 240 

atttattgtt gcaactaatg 



<210> 241 

<211> 2346 

<212> DNA 

<213> Mus musculus 

<220> 
<221> CDS 

<222> (710) . . . (2008) 

glittc^ga tccttttgca cattcctagt tagcagtgca tactcatcag actggagatg 
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tttaatgaca tcagggaacc aaacggacaa cccatagtac ccgaagacag ggtgaaccag 120 
acaatcgtaa gcttgatggt gttttccctg actgggtagt tgaagcatct catgaatgtc 180 
agccaaattc cgtacagttc ggtgcggatc cgaacgaaac acctcctgta ccaggttccc 240 
gtgtcgctct caatttcaat cagctcatct atttgtttgg gagtcttgat tttatttacc 300 
gtgaagacct tctctggctg gccccgggct ctcatgttgg tgtcatgaat taacttcaga 360 
attSatccagg cttcatcatg ttttcccacc tccagcaaga accgagggct ttctggcatg 420 
aaggtgagag ccaccacaga ggagacgcat gggagcgcac agacgatgac gaagacgcgc 480 
cacgtgtgga actggtaggo tgaacccatg ctgaagctcc acccgtagtg gggaatgatg 540 
gcccaggcat ggcggaggct agatgcogoc aatcatccag aacatgcaga agccgotgct 600 
ggggagcttg gggctgcggt ggtggcgggt gacgggcttc gggacgcgga gcgacgcggc 660 
ctagcgcggc ggacggccgt gggaactcgg gcagccgacc cgtcccgcc atg gag atg 718 



Met Glu Met 
1 



gag aag gag ttc gag gag ate gac aag get ggg aac tgg gcg get att 
Glu Lys Glu Phe Glu Glu lie Asp Lys Ala Gly Asn Trp Ala Ala He 
5 10 15 

tac cag gac att cga cat gaa gcc age gac ttc cea tgc aaa gtc gcg 
Tyr Gin Asp He Arg His Glu Ala Ser Asp Phe Pro Cys Lys Val Ala 
20 25 30 35 

aag ctt cct aag aac aaa aac egg aac agg tac cga gat gtc age cct 
Lys teu Pro Lys Asii Lys Asn Arg Asn Arg Tyr Arg Asp Val Ser Pro 
40 45 50 

ttt gac cac agt egg att aaa ttg cac cag gaa gat aat gac tat ate 
Phe Asp His ser Arg He Lys Leu His Gin Glu Asp Asn Asp Tyr He 
55 60 65 

aat gcc age ttg ata aaa atg gaa gaa gcc cag agg age tat att etc. 
Asn Ala ser Leu He Lys Met Glu Glu Ala Gin Arg Ser Tyr He Leu 
70 75 BO 

acc cag gge cct tta cea aac aca tgt ggg cac ttc tgg gag atg gtg 



766 



814 



862 



910 



958 



1006 
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Thr Gin Gly Pro Leu Pro Abu Thr Cys Gly His Phe Trp Glu Met Val . 
85 90 95 . 

tgg gag cag aag age agg ggc gtg gtc atg etc aac egc ate atg gag 1054 
Trp Glu Gin Lys Ser Arg Gly Val Val Met Leu Asn Arg lie Met Glu 
100 105 110 lis 

aaa ggc teg tta aaa tgt gee cag tat tgg cca cag caa gaa gaa aag 1102 
Lys Gly Ser Leu Lys Cys Ala Gin Tyr Trp Pro Gin Gin Glu Glu Lys 
120 125 130 

gag atg gtc ttt gat gac aca ggt ttg aag ttg aca eta ate tct gaa 
Glu Met Val Phe Asp Asp Thr Gly Leu Lys Leu Thr Leu He Ser Glu 
135 140 145 

gat gtc aag tea tat tac aca gta cga cag ttg gag ttg gaa aac ctg 
Asp Val Lys Ser Tyr Tyr Thr Val Arg Gin Leu Glu Leu Glu Asn ^.eu 
150 155 160 

act acc aag gag act cga gag ate ctg cat ttc cac tac acc aca tgg 1246 
Thr Thr Lys Glu Thr Arg Glu He Leu His Phe His Tyr Thr Thr Trp 
165 170 175 



cct gac ttt gga gtc ccc gag tea cog get tct ttc etc aat ttc ctt 
Pro Asp Phe Gly Val Pro Glu Ser Pro Ala Ser Phe Leu Asn Phe Leu 
180 185 190 195 

ttc aaa gtc cga gag tea ggc tea etc age ctg gag cat ggc ccc att 
Phe Lys Val Arg Glu Ser Gly Ser Leu Ser Leu Glu His Gly Pro He 
200 205 210 

gtg gtc cac tgc age gee ggc ate ggg agg tea ggg acc ttc tgt ctg 
Val Val His Cys Ser Ala Gly He Gly Arg Ser Gly Thr Phe Cys Leu 
215 220 225 

get gac acc tgc etc tta ctg atg gac aag agg aaa gac cca tct tee 
Ala Asp Thr Cys Leu Leu Leu Met Asp Lys Arg Lys Asp Pro Ser Ser 
230 235 240 



1150 



1198 



1294 



1342 



1390 



1438 
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gtg gac ate aag aaa gta ctg ctg gag atg cgc agg ttc cgc atg ggg 
Val Asp lie Lys Lys Val Leu Leu Glu Met Arg Arg Phe Arg Met Glyo 
245 250 255 

etc ate eag act gee gac cag ctg cgc ttc tec tac ctg get gtc ate 
Leu lie 61n Thr Ala Asp Gin Leu Arg Phe Ser Tyr Leu Ala Val He 
260 265 270 275 

gag ggc gee aag ttc ate atg ggc gac teg tea gtg cag gat eag tgg 
Glu Gly Ala Lys Phe He Met Gly Asp Ser Ser Val Gin Asp Gin Trp 
280 285 290 

aag gag etc tec egg gag gat eta gae.ctt cca cce gag cac gtg cce 
Lys Glu Leu Ser Arg Glu Asp Leu Asp Leu Pro Pro Glu His Val Pro 
295 300 305 

cca cet cce egg cca cce aaa cgc aca ctg gag cct cac aac ggg aag 
Pro Pro Pro Arg Pro Pro Lys Arg Thr Leu Glu Pro His Asn Gly Lys 
310 315 320 

tgc aag gag etc ttc tec age cac cag" tgg gtg age gag gag ace tgt 
Cys Lys Glu Leu Phe Ser Ser His Gin Trp Val Ser Glu Glu Thr Cys 
325 330 335 

ggg gat gaa gac age ctg gee aga gag gaa ggc aga gee cag tea agt 
Gly Asp Glu Asp Ser Leu Ala Arg Glu Glu Gly Arg Ala Gin Ser Ser 
340 345 350 355 

gee atg cac age gtg age age atg agt cca gac act gaa gtt agg aga 
Ala Met His Ser Val Ser Ser Met Ser Pro Asp Thr Glu Val Arg Arg 
360 365 370 

egg atg gtg ggt gga ggt ett caa agt get cag gcg tet gtc cce ace 
Arg Met Val Gly Gly Gly Leu Gin Ser Ala Gin Ala Ser Val Pro Thr 
375 380 385 

gag gaa gag ctg tec tec act gag gag gaa cac aag gea cat tgg cca 
Glu Glu Glu Leu Ser Ser Thr Glu Glu Glu His Lys Ala His Trp Pro 
390 395 400- 



1486 



1534 



1582 



1630 



1678 



1726 



1774 



1822 



1870 



1918 
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agt cac tgg aag ccc ttc ctg gtc aat gtg tgc atg gcc acg etc ctg 1966 
Ser His Trp Lys Pro Phe Leu Val Asn Val Cys Met Ala Thr lieu Leu 
405 410 415 

gcc acc ggc gcg tac ttg tgc tac egg gtg tgt ttt cac tga 2008 
Ala Thr Gly Ala Tyr Leu Cys Tyr Arg Val Cys Phe His * 
420 425 430 

cagactggga ggcactgcca ctgcccagct taggatgcgg tctgcggcgt ctgacctggt 2068 
gtagagggaa caacaactcg caagcctgct ctggaactgg aagggcctgc cccaggaggg 2128 
tattagtgca ctgggctttg aaggagcccc tggtcccaeg aacagagtct aatctcaggg 2188 
ccttaacctg ttcaggagaa gtagaggaaa tgccaaatac tcttcttgct ctcacctcac 2248 
tcctcccctt tctctgattc atttgttttt ggaaaaaaaa aaaaaaagaa ttacaacaca 2308 
ttgttgtttt taacatttat aaaggcaggc ccgaattc 2346 



<210> 242 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 

<221> unsure 
<222> (1) (20) 

<223> Antisense Oligonucleotide 



<400> 242 

20 

imnnnimnim nnrmnnnnnn 
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